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Dig a well with a spoon! Ceriainly not, you’re bound to agree—not 
unless you hadn’t any other choice. 

On the other hand, this proposition is not as ridiculous as it seems 
when you remember that the methods of production today on 

the majority of the world’s farms are equally antiquated and inefficient. 
Actually the farmer’s equipment is substantially as it was hundreds 

of years ago. 


Why? Because until the conception and practical application of the 





Ferguson System of complete farm mechanisation, no one had 

come along with machinery which would do, on all the farms of the 
world, everything which animals could do—and do it at a fraction of the 
cost. Today the Ferguson System—and the wide range of implements 


specifically designed for use with it—is enabling farmers in fifty-six 


il! 


efficient and economical agricultural method. In their new-found 


Wii, 

| ih | countries to retire the power animal in favour of this more practical, 
NH Ml 

AAT 


ability to produce more food at less cost, these farmers are making a 
substantial contribution to the present and future prosperity of 


their countries. 


THE FERGUSON SYSTEM MEANS AGRICULTURAL PROSPERITY 








Ferguson tractors are manufactured by The Standard Motor Co. Ltd., 


for Harry Ferguson Ltd., Coventry, England. 
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Editorial 


The British election result 


HE general election in Britain has resulted 
in a marked swing to the right as was antici- 
ated in many quarters, although, largely because 
of «he intervention of the Liberal party, the 
Socialists still retain a slender majority. It is, 
however, more than doubtful whether this will 
enable them to retain office for long and in all 
probability there will soon be another election. 
The rightward tendency has been pronounced 
in the rural constituencies, indicating that the 
agricultural section of the community is much less 
convinced of the ability of the Socialist creed to 
find a satisfactory remedy for its difficulties and 
problems than is its urban counterpart, while the 
hindrances to production resulting from over- 
centralised planning and control which have been 
s0 prominent in rural areas during the past 44 


| years, no doubt also played a part. 


Jt is remarkable that in the election speeches 
and broadcasts so little was said about overseas 
agricultural production, and that it apparently 
played so small a part in determining the issue. 

Considering that Britain depends on overseas 
agriculture for roughly half her food and for far 
more than half of the raw materials for her indus- 
tries, this was a glaring omission, for in the last 
resort, if these should fail the country must find 
itself faced with problems of unemployment and 
literal starvation compared with which all previous 
and existing crises would pale into insignificance. 


Price support... 


N another page there appears an article on 

‘Price Support’, the term that our friends 
and neighbours across the Atlantic have applied to 
State intervention in order to stabilise market 
prices for agricultural produce and to cushion the 
effects of surpluses and shortages. 

These problems have weighed heavily on agri- 
cultural industry the world over for many years and, 
especially during the last three decades, efforts 
have been made in many countries and on an 
international basis to find remedies. Pre-war they 
were for the most part applied to particular pro- 
ducts and industries and their range was limited ; 
they took the form of international restriction 
schemes (which have of late come in for so much 
abuse, some of which we venture to think is hardly 
justifiable), tariff agreements and preferences, direct 
subsidies, and, domestically in the United Kingdom, 
the somewhat timid and tentative agricultural 
marketing schemes. 

In the United States price support was the pro- 
duct of the great depression of the 1930s. It proved 
4 vigorous offspring and is now so firmly established 
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that it has been described as being as much part of 
American agriculture ‘as the calluses on the 
farmers’ hands’. This has, of course, arisen from 
realisation of the preponderant part agriculture 
plays in the American economy and also, incident- 
ally, the political importance of the farmer’s vote. 
As a result the American nation has swallowed, 
hook, line and sinker, the principle that the nation 
as a whole can and should in equity be taxed to 
maintain a reasonably prosperous agriculture. 

To implement this they established the CCC 
(which is now a part of the United States Depart- 
ment of Agriculture) armed with very wide powers 
to inaugurate and carry out, within limits imposed 
by Congress, schemes to maintain prices and to 
regulate and assist crop production by financial and 
commercial means. It is noteworthy that this 
applies not only to foodstuffs but to a whole gamut 
of agricultural products which form the raw 
material of industry. It is particularly outstanding 
that the whole of these multifarious operations are, 
so to speak, under an umbrella, instead of being 
distributed among a number of related but to a 
large extent independent authorities. Centralisa- 
tion, it is true, often has its drawbacks, but the 
fact that it has been possible to operate the scheme 
throughout the vast area of the whole of 48 states 
of the American union and that it has successfully 
stood the test of time seems unequivocal testimony 
to the soundness of the concept and the efficiency 
of its operation. 


---and food subsidies 


To British minds price support at first sight 
probably challenges comparison with the much 
discussed food subsidies of Great Britain. But 
although the analogy holds up to a point there is a 
fundamental difference; while price support was 
devised to help the agricultural community the 
main object of food subsidies is to keep down the 
cost of living of the urban population. It is true 
that they benefit the rural producer in England, but 
it is a vicarious benefit shared, and even at times 
exceeded, by overseas producers. 

It is also true that in Great Britain and in many 
other territories of the Commonwealth, agriculture 
during recent years has been assisted by Govern- 
ment, by grants and subsidies and by the provision 
of technical advice and assistance. However, this 
was born in the first place from the grim circum- 
stances of war and in the post-war period from the 
equally grim but perhaps not so apparently menac- 
ing facts of the economic situation. There are still 
many who fear that with a change in the economic 
horizon the aid may be greatly diminished. 

It is to be regretted that for so many years in 
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Great Britain, and, indeed, in other countries, the 
needs of agriculture have traditionally been regarded 
as subordinate to those of urban industry. It is 
true there are some signs of a change of heart, of 
which the passing of the Agriculture Act in 1947 Is 
one of the most heartening; but the fact remains 
that owing to past neglect of the claims and needs 
of the agricultural producer and his relative inability 
to voice them effectively, the tradition has grown 
up that at all costs the food of the urban worker 
must be kept cheap even although this entails 
penalising the agricultural producer. Political 
expediency seems to dictate that this tradition, 
wrong in conception though it obviously is, must 
be maintained, notwithstanding that it involves 
raising the price to the consumer of many of the 
other necessities of life. 

The true answer, we think, is that the well- 
being of a community is whole and indivisible and 
that the responsibilities of a Government in this 
regard extend to them all in equal measure. 
Agriculture is specially important, however, since 
upon it the w hole life of the human race depends 
and if it fails the result is famine and death. More- 
over, agriculture is specially vulnerable inasmuch as 
it is subject to the vagaries of climate and to unpre- 
dictable gluts and shortages which lead to enormous 
fluctuations in market prices if supplies and prices 
are uncontrolled. On this account the duties of a 
Government towards agriculture are logically 
greater than in any other field. We feel that the 
American policy of price support is essentially 
realistic and its lessons deserve to be thought over 
carefully. We also incline to the view that its 
overall comprehensive approach to the problems 
may be more effective and economical than the 
fragmented system which is at present current in 
Great Britain. 


Grass drying 


N another page in this issue there appears an 


article on grass driers. Since the original 
suggestion by Dr. H. E. Woodman, of Cambridge, 
that young grass of high protein content could be 
conserved by artificial drying for winter feeding of 
livestock, grass drying has developed into a not 
unimportant small industry in the United Kingdom. 
Manufacturers of grass driers have expended much 
effort in designing machinery of high thermal 
efficiency and much attention has been paid to 
machinery for coping with the grass fcrop. in the 
field. It must, however, be remembered that the 
actual value of the final product depends largely 
upon the skill and judgment of those responsible for 
the agricultural side and that no method can do more 
than conserve the maximum amount of nutrient 
actually present in the grass at the time of cutting. 
The crucial test of the feeding stuff is the number 
of food units it contains per unit weight, for on 
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this depends the productivity in terms of milk, 
meat or eggs that constitute its economic value ip 
livestock husbandry. The nutritive value of cried 
grass depends on its crude protein content ; bes 
quality of dried grass may contain 17% crude 
protein or very low grades may contain less than 
11%, everything depending on the stage at which 
the grass is cut. If the growing season permitted , 
constant rate of growth the problem would be 
simple; unfortunately it varies with well-marked 
peak periods of productivity. High protein content 
can only be produced when the crop is relatively 
immature, 7.e. before onset of flowering, and this 
again depends on the species of grasses and the 
season. 

It therefore follows that as the rate of growth 
varies throughout the drying season it is impossible 
to dry all the produce of a particular acreage at the 
optimum time and there must necessarily be periods 
when there is more grass available than can be 
dealt with by the drier. In consequence it is usually 
necessary, in any event, to supplement grass drying 
by ensilage and haymaking, even though these 
methods yield products which are poorer in nutrient 
value than dried grass. 


Drying in the tropies 

The question whether grass drying can success- 
fully be introduced under tropical conditions is 
worth considering, especially in areas where long 
dry periods alternate with a rainy season. Any 
process which can provide food of high nutritive 
value for use during drier periods deserves con- 
sideration. ‘The fact, however, that growth is so 
very rapid under tropical conditions may restrict 
the optimum period for cutting even more than 
under temperate conditions. It may be that the 
process can be effectively used, and it certainly 
deserves careful examination. On the other hand 
the capital outlay involved is not small, while the 
cost of fuel must also be taken into account ; 
thus it has been estimated that it is probably 
necessary to use the equivalent of nearly one ton 
of coke to produce one ton of dried grass. 

It has been suggested that it might be feasible to 
install grass driers in connection with industries 
which provide surplus heat through processing 
operations. The cane sugar industry is a case in 
point and it may be that grass driers coull be 
installed at sugar factories and the surplus heat 
used for the purpose. Unfortunately the sezsons 
at which sugar factories operate usually coir cide 
with the dry season of the year. 

One promising source of material is, how -ver, 
cane tops which are available in quantity whe: the 
sugar crop is reaped. They are of high nut tive 
value and if they could be dried and converted into 
meal might prove a valuable concentrated food stuff 
which could be manufactured as a by-produ:t of 
the sugar industry. 
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Trivial names 


N the subject of crop protection products 

let us rejoice that the British Standards 
Institution is taking what we hope will prove to 
be e'fective action to produce some sort of uni- 
formity in the names by which the increasingly 
formidable array of organic substances used for 
this purpose can be readily identified. The B.S.I. 
has iately set up a technical committee with this 
object in view. 

The activities of the organic chemist result in 
the production of an ever-growing profusion of 
new substances of increasingly complex composi- 
tion. The naming of these in the ordinary course 
of research presents few difficulties since it simply 
involves enumerating the various chemical groups 
and radicals and their linkages in the proper order, 
thereby providing a patronymic for the bantling 
compound which indicates the origin and exact 
constitution. Unfortunately though scientifically 
illuminating this often results in titles which for 
tongue-twisting complexity far outshine the efforts 
of the nursery rhymester or the satirical dramatists 
of the Stuart period. How far superior in this res- 
pect for example is 222-trichlor-(O-chlorpheny]) 
P-chlorbenzene sulphonate to Chrononhottonto- 
logos : 

True, the chemist himself has realised the difh- 
culty which naturally becomes acute when it comes 
to introducing these compounds into commercial 
use and has adopted the expedient of giving them 
abbreviated or trivial names by which all can con- 
veniently identify them. 

Unfortunately again there has been some diverg- 
ence of practice according to the inclination and 
habit of thought of the inventors of the new com- 
pounds ; in fact there appear to be two schools of 
thought; some, no doubt, influenced by the nowa- 
days weil-nigh universal fashion, particularly in 
oficial circles, favour the use of initials and 
numbers, e.g. the classical DDT or the more 
modern 2-4 D; others, more fancifully. minded, 
prefer new names built up in much the same fashion 
a is frequently employed in devising telegraphic 
addresses, e.g., Chlordane or Parathion. 


Difficulties however are apt to arise when the 
views of the two schools diverge concerning the 
trivial’ baptism of identical compounds ; this 
tas in fact happened in a number of cases ; for 
example, the selective herbicide with the authentic 


albeit somewhat lengthy technical name of 4 chloro 
2-metiyl phenoxyacetic acid is at present desig- 
nated crivially on the one hand as MCPA, and on 
the otter as Methoxone, while the equally lengthy 
p nitr ‘phenyl diethyl thiosphate has become known 
ither 1s E 605 or Parathion. 

It is to the elimination of these confusions that 
the B.3.I. committee are devoting their energies ; 
let us hope that they will be successful in their 
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task, for in that event they should earn the undying 
gratitude of many thousands of farmers and horti- 
culturists who, while being deeply appreciative of 
the efforts of the chemists in providing new weapons 
to control diseases and pests, must be somewhat 
‘ flummoxed ’ at times by the complicated and con- 
fused terminology which is at present their accom- 
paniment. 


Specification rubber 


N article in this issue by Mr. G. Martin on 

competition between natural and synthetic 
rubber prompts some further reflections on this 
subject which incidentally we touched upon in 
these columns last October. 

Synthetic rubbers and latices are marketed on 
elaborate quality specifications based upon physical 
tests. So far rubber manufacturers have not yet 
expressed a desire for parallel specifications for 
plantation rubber ; it may be that the possibilities 
are not yet fully grasped but there are signs that 
the demand is likely to arise in the near future, and 
in the U.S.A. there is already a tendency to demand 
that grading of raw rubber should be by test instead 
of by visual examination. This is bound eventually 
to influence procedure in the producing countries. 
As long ago as 1930 ‘ Certificated rubber’ was 
marketed from Java, the rubber being tested by 
the Government Research Station at Buitenzorg, 
but at that time the demand for the product was 
low and the project was abandoned. 

It has been found that the produce of particular 
estates is fairly uniform for long periods although 
a smali number of estates produce rubber which 
is consistently abnormal ; in some cases this can 
be corrected by smal! changes in preparation. 

The chief variations are in rates of vulcanisation 
and plasticity and the French rubber producers 
have intimated their intention to grade and market 
raw rubber on these intrinsic properties, three 
grades being proposed in respect of each. The 
Crude Rubber Committee of the American Chemi- 
cal Society have made recommendations for stand- 
ard methods of testing raw rubber while the 
British Standards Institution is also preparing 
instructions for making standard tests. 

All this seems to indicate that before long 
plantation rubber prepared according to specifica- 
tion may appear on the market. If this happens 
the prospects of raw rubber effectively challenging 
synthetic should be greatly improved. 


Approved crop 
protection products 
HE British Ministry of Agriculture and the 
Department of Agriculture for Scotland have 
recently announced that the scheme, originally 


started in 1942, under which official approval! is 
granted to proprietary insecticides and fungicides 
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for the protection of grow:ng crops, is to be extended 
to include herbicides and an announcement inviting 
applications from manufactures for official approval 
of products in this group, wili shortly be made. 

It is learned that henceforward the scheme will 
be known as the Crop Protection Products Approval 
Scheme. Manufacturers of approved products are 
entitled to incorporate in their labels the official 
approval mark, the design of which has been 
modified to cover the extended range of proaucts 
it will include. This is to be welcomed since it 
provides tor a group of materials, the importance 
of which is rapidly increasing, a form of guarantee 
which has ciearly proved its value in other parallel 
directions. 

The successful farmer is faced with a bewilder- 
ing and increasing range of proprietary prepara- 
tions for dealing with the various ills with which 
his crops are afflicted, and the existence of 
machinery for providing an official and inde- 
pendent guarantee that a product can and does do 
all that its producer claims for it must be a boon to 
both farmer and manufacturer alike: to the 
former because it enables him to make his choice 
speedily and with certainty, to the latter because it 
protects him against competition from unscrupu- 
lous vendors, seeking to impose upon the credulity 
of the buyer. 

It may be of interest to recall that the first 
instance of a scheme of this type was in Malaya in 
the early 1930s in relation to treatment of a disease 
of the tapping pane! of rubber trees, known as 
Mouldy Rot, with preparations of phenols and 
cresols ; an official list of approvea preparations 
for this purpose was established by the Department 
of Agriculture, the tests being carried out by the 
Rubber Research Institute. 


Young Farmers’ Clubs 


HE exuberant energy of youth, at once the 

envy and the despair of us older folk, is poten- 
tially one of the greatest assets of the human race, 
but if it is to be effectively developed it must be in 
some measure directed along desirable channels. 

The Young Farmers’ Club Movement, a sum- 
marised account of which appears on another page, 
is an outstanding example of successtul effort in 
this direction. With its transatlantic counterpart, 
the 4H Clubs, it possesses the distinction of being 
the only juvenile organisation based upon the 
principle of combining vocational education with 
recreation, thereby making an important contribu- 
tion to solving the great social problem of the 
divorce of work from leisure. 

The movement, started thirty years ago, is now 
firmly establishcd; in Great Britain alone there are 
over 65,000 members, while it has latterly extended 
to many other parts of the Commonwealth and is, 
in fact, fast becoming international. 
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Since its inception the ideas underlying it have 
expanded and broadened, and there are now ‘ew 
aspects of rural life upon which it does not touch, 
Moreover, with the ever increasing spate of novel 
inventions and discoveries associated with the new 
agricultural revolution the clubs may be expected 


to increase in numbers and importance. One can 
think of no better way of helping to popularise 
them than to enlist the interest, energy and hea'thy 
curiosity of the younger generation of farmers. 


Rice in Africa 


E have previously commented on the 

threatening situation created by the decline 
in rice production in Asiatic countries as a result of 
the war. The total annual production of paddy 
rice in these regions is estimated to have been 
approximately 140.5 million tons before the war, 
Since the war the production, though showing 
some signs of improvement, is still a long way 
below this level. According to figures compiled 
by the United Nations Economic Commission for 
Asia in 1948-49, production amounted to only 13 
million tons, while, despite the war, populations 
have on balance increased considerably. ‘This 
falling off has in some measure been offset by 
increases in the Western Hemisphere but the 
situation remains serious. 

Naturally, attention turns to the possibility of 
increased production wherever conditions are 
favourable and on this account the report* of a 
recent mission to East Africa to enquire into pos- 
sibilities there is of more than ordinary interest. 
The mission visited all the East African territories 
and concluded that the already appreciable produc- 
tion of rice could be considerably extended, and 
stressed the importance of the large un-utilised 
areas of swamp as potential producing areas. ‘They 
indicated the directions which developments might 
take and emphasised the need for proceeding along 
carefully planned lines and the necessity for pro- 
viding adequate resources for investigation and 
research. 

We understand that a similar investigation has 
been carried out in West Africa, where we believe 
that the possibilities are even greater. 

To us it seems that the development of rice 
cultivation in Africa probably constitutes one 0 
the most promising approaches towards increased 
world rice supplies, the difficulties of course. art 
formidable but the existence of so much poteniially 
suitable land which at present is unused, should 
provide the necessary incentive and we hope tha 
these investigations will prove to be the preluce t 
effective action. 


*East African Rice Mission Report. By Gerald Lacey, C.I.E., ate® 
the Irrigation Branch of the Public Works Department, Ind::, 2° 
Robert Watson, late Director of Agriculture, Burma. H.M.S.O. 194 
price 6s. 
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The Clove Industry of 


the Zanzibar Protectorate 
Parti 


R. O. WILLIAMS, O.B.E. 





Zanzibar, with the adjoining island of Pemba, is the world’s chief source of cloves, the only other important 


producer being Madagascar. 
sumption being in the Far East. 


discussed below. 


trees, which has attracted much attention lately, will appear in our ensuing issue. 


Cloves are widely used as a spice and a condiment, their main centres of con- 
The history and general circumstances of the industry are described and 
The second part of the article dealing, inter alia, with the Sudden Death Disease of clove 


The author was for some 


years the Director of Agriculture in Zanzibar and is now General Manager of the Clove Growers’ Association. 





HE clove industry of the Zanzibar 

Protectorate (the islands of Zanzibar, 
640 sq. miles, and Pemba, 380 sq. miles) 
may be said to date from the second quarter 
of the 19th century. The native home of the 
clove tree is the Molucca Islands, and it 
was introduced into Zanzibar from Mau- 
ritius by an Arab in the year 1818. In the 
years which followed, during the reign of 
Seyyid Said bin Sultan (1804-56), clove 
trees were planted extensively and large 
areas firmly established by compulsory 
measures. In the year 1872 two-thirds of 
the trees in Zanzibar island were destroyed 
by a hurricane, but no damage was done to 
those in Pemba. This calamity did not 
deter those who sought to establish a clove 
industry, and it is reported that following 
the hurricane much energy was expended 
by Seyyid Barghash bin Said (1870-88) 
in not only replacing these trees, but also in 
extending the plantations in both islands. 
This replanting policy has been continued 
by the present Sultan, H.H. Seyyid Sir 
Khalifa bin Harub. By 1858-96 produc- 
tion had attained 2,529 tons in Zanzibar 
and 5,453 tons in Pemba, a total of 8,982 
tons. 


Table 1 shows the average seasonal pro- 
duction in 10-year periods and the actual 
yields for each of the seasons 1939-40 to 
1949-50. 


TABLE 1 

CLOVE PRODUCTION 

(Averages in tons) 
Periods of Ten years Zanzibar Pemba Total 
1899-1500 to 1908-09 1,635 4,805 6,440 
1909-19 to 1918-19.. 2,225 6,021 8,246 
1919-20 to 1928-29.. 2,683 5,754 8,437 
1929-32 to 1938-39.. 3,107 7,367 10,474 
1939-49 to 1948-49.. 2,227 7,975 10,202 
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Old clove trees. 


Season 


1939-40 .. 


1940-41 


1941-42 .. 
1942-43 -- 
1943-44 -- 
1944-45 .- 
1945-46 .. 
1946-47 .. 
1947-48 .. 


1948-49 . 
1949-50 (e 


st.) 


SEASONAL YEARS 


Zanzibar 


2,626 
2,286 
4,650 

626 
4,116 
3,132 

414 
2,661 

483 
1,277 
2,343 


Overseas trade 


The world demand is for an annual 
quantity of some 12,000 tons of cloves, of 


Pemba 
7,836 
8,989 

13,899 
3,495 

12,144 
7,178 
2,517 

14,443 
4,390 
4,859 
6,562 





Note the effect of too 
close planting 


Total 
10,462 
11,275 
18,549 

4,121 
16,260 
10,310 

2,931 
17,104 

4,873 

6,136 

8,905 


which the Zanzibar Protectorate supplies 
more than 80%. During the war con- 
siderable stocks accumulated, which have 
since been sold. Cloves are used for a 
variety of purposes; in Eastern countries, 
India in particular, they are in great 
demand as a spice and in Java as a com- 
ponent of a special type of cigarette. Direct 
trade with Java ceased in 1942, at the time 
of the Japanese occupation, and has not 
been resumed, except for two or three 
small shipments. Since the war, however, 
exports to India and the Straits Settlements 
have increased heavily, largely due to the 
routing of the Java trade through those 
countries. The trade with India received 
a setback in 1949, when it was announced 
that cloves, among other articles, would be 
excluded from the scope of the open general 
licence. The future of this important 
market for Zanzibar’s cloves at the time of 
writing is still obscure. The direction of 
Zanzibar’s export trade in cloves for the 
last 20 years may be seen from Table 2: 








TABLE 2 
DESTINATIONS OF ZANZIBAR CLOVE EXPORTS 
Average 
20 Average Average 4 Years 
Years’ Before Since 1946 to 
Average 1942 1942 1949 
Tons Tons Tons Tons 
East Indies (Dutch) 2,597 4,283 68 137 
India os ‘ 3,859 2,991 5,161 6,310 
Straits Settlements 507 117 1,092 2,183 
America (North and 
South) .. 1,518 1,592 1,406 490° 
United Kingdom .. 523 588 424 486 
All other ports 899 595 1,356 1,259 
Totals. . 9,903 10,168 9,507 10,865 
Clove oil 


Clove oil is distilled from the dried 
flower buds, stems, leaves or mother of 
cloves (immature fruit). All clove stems 
in Zanzibar are bought by the Clove 
Growers’ Association and passed through 
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its distillation plant. The yield of oil is 
approximately 54°,. Clove buds are also 
used when demand and prices warrant; 
these yield some 15°, of oil. Leaves and 
mother of cloves yield smaller proportions 
than stems, but are not normally made use 
of in the factory in Zanzibar. The main 
market for clove oil is in the U.K. and toa 
smailer extent in Continental Europe and 
Australia, where it is mainly used for the 
production of vanillin. There is a small 
demand in many countries for a number of 
other purposes, e.g. perfumery, dentistry, 
medical and microscopic work. 
Exports for the last 13 years from Zanzi- 
bar are shown in Table 3: 
TABLE 3 
ZANZIBAR CLOVE O11 Exports 


Year Lb. of Oil 
1937 95,269 
1938 235,518 
1939 367,536 
1940 388,336 
1941 378,138 
1942 450,143 
1943 274,796 
1944 494,424 
1945 525,313 
1946 410,677 
1947 385,905 
1948 333,956 
1949 318,262 


Export values 

The value of clove and clove oil exports 
from the Zanzibar Protectorate 
period of years is shown in Table 4: 


over a 


TABLE 4 
ZANZIBAR CLOVE AND CLOVE O11 Exports 
(Values) 
Clove Total 
Cloves Oil Value 
£ £ £ 
1935 474,513 474,513 
1936 618,671 - 618,671 
1937 411,654 11,821 423,475 
1938 514,964 24,366 539,330 
1939 857,582 32,876 890,458 
1940 729,705 48,549 779,254 
194! 1,060,638 90,568 1,151,206 
1942 767,114 116,934 884,048 
1943 530,344 71,033 601,977 
1944 443,809 95,943 539,842 
1945 re 586,189 100, 362 686,551 
1946 ; 1,737,821 83,784 1,821,605 
1947 aes 553,480 72,361 625,841 
1948 goO1,719 70,695 972,414 
1949 962,187 76,666 1,008,853 


Other sources of supply 

Zanzibar’s only real competitor in the 
clove trade is Madagascar, where the 
annual production is estimated to have 
averaged not more than 2,000 tons for the 
last three years. Furthermore, the cloves, 
generally, are of lower quality. The 
exports of clove oil (mzinly leaf oil) from 
Madagascar is some 200-300 tons per 
annum. 


The clove plantation 

Cloves are the unexpanded flower buds 
of the clove tree (Eugenia aromatica), which 
is a tall, columnar or pyramidal tree 
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attaining a height of 70 ft. or more when 
fully grown. It has shiny, green, simple 
leaves and green to pink flower buds, 
which when expanded resemble myrtle 
flowers. 

There are some 4,000,000 trees in the 
Protectorate, of which approximately 
3,000,000 are in Pemba and 1,000,000 in 
Zanzibar. They have been planted on the 
western sides of both islands, where the 
rainfall is heaviest, 60-75 in. in Zanzibar 
and 80-93 in. in Pemba. 

The best soils of both islands are the 
mature, reddish, fairly heavy loams derived 
from limestone or non-calcareous sedi- 
ments, and on these are the best clove 
plantations. Many of the sandy, marginal 
areas carry old trees, but these are in poor 
condition, and interplanting with coconuts 
in recent years has caused them to 
deteriorate further. 


growing in nursery prior to transplantation in 


Pruning, planting and picking 


The clove plantations receive little care 
and attention. It is usually restricted to 
weeding prior to picking the crop; no 
manure is applied. Normally the trees do 
not require pruning except to cut out dead 
wood, but even this is scarcely ever done, 
and often the plantations are neglected 
entirely until the time for picking. 


The seedlings are, generally, planted 21 
ft. each way, or closer, often two together, 
Bearing starts about the fifth year, but it is 
not until some years later that they yield 
more than a pound or so per tree. The 
trees grow slowly and it may take 20 or 
more years before they close in. During 
this time the foliage reaches to the ground 
and the crop is easily accessible. As the 


trees become older, however, they gradually 
develop until a closed canopy 


is formed, 






arrangement for overhead shade 





Group of clove trees about 20 years old except for the small tree in the foreground «hich 


is about 5 


years old 
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Large liners lie out 


in the harbour of Zanzibar and the bales 


out in lighters 


Typical clove drying floor on which the cloves are exposed to the sun 


when the lower branches tend to die out 
owing to lack of light and those that 
remain. produce few flowers, except on the 
edges of the plantation. Flower produc- 
tion is. therefore, forced to the uppermost 
branches where the buds are largely in- 
accessible without causing much damage 
‘0 the trees, and it is a common practice 
lor pickers to break or lop the branches to 
obtain the crop. The damage caused in 
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this way has to be seen to be believed. The 
answer to the picking problem and the 
resultant damage to the trees appears to lie 
largely in wider planting or planting at 
distances which allow for thinning before 
the trees close in; an alternative would be 
to replace annually, by seedlings, old trees 
on which the cloves have become in- 
accessible. The Department of Agricul- 
ture has laid down an experiment on a 


much wider spacing, with rows of cacao, a 
smaller tree, between. 


Drainage defects 

On the whole, the soils of both islands 
are free draining, but there are many low- 
lying areas which would no doubt benefit 
by artificial drainage. In these the water 
table is high during rainy weather and con- 
sequently the roots of the clove trees do not 
penetrate deeply; in dry periods these 
trees suffer and during severe droughts the 
result may be calamitous. On three such 
occasions in this century many thousands 
of trees have either died or suffered 
severely, the last being in 1946, when it is 
estimated that 70,000 old trees were lost. 
It is therefore clearly unwise to replant 
trees in low-lying areas unless the land has 
been drained previously. 


Fluctuating yields 

The clove tree is an intermittent bearer 
and annual yields fluctuate widely, as will 
be seen from Table 1. It is not uncommon 
to see in one year wide differences in pro- 
ductivity between Zanzibar and Pemba and 
between the northern and southern areas 
of Pemba. 

No one has been able to correlate these 
fluctuations with climatic conditions; it is 
evident that after a large crop, when ex- 
tensive damage is done to the trees, the 
crop following must be less, but this does 
not explain the failure of healthy trees to 
produce flower buds. 


Cropping 

The crop is produced at two periods; 
the first, the ‘ mwaka,’ during June to 
to November; the second, the ‘ vuli,’ from 
December to January. 

There is considerable wastage of crop, 
especially on older trees, owing to in- 
accessibility, the variation in the period at 
which the buds reach maturity and the 
system of paying by results, whereby 
pickers tend to work only the more manage- 
able and prolific trees. The average annual 
yield is generally accepted as 6 lb. per tree, 
but some trees produce as much as 36 lb., 
whilst others, particularly on the marginal 
areas, give little or nothing. 

Clove buds are picked with the stems 
and paid for by measure. Men climb the 
trees and pluck the buds or break the 
branches to allow women and children to 
gather them on the ground. The buds and 
stems are separated by hand and are dried 
separately on concrete drying floors or on 
palm-leaf mats for four or five days, when 
they are ready for market. The stems are 
calculated at 25°, of the clove yield. 


(To be concluded in our next issue.) 
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Competition Between Natural 
and Synthetic Kkubber 


G. MARTIN, B.Se., F.LR.I. 


Superintendent of Rubber Investigations, London Advisory Committee for Rubber Research 





A result of the war has been the remarkable development of the synthetic rubber industry in the U.S.A, 
Formerly natural rubber held the field almost unchallenged, but today this has changed and the synthetic 


product is a formidable competitor. 


Natural rubber still has some advantages in regard to cost of production 


and certain physical properties, notably elasticity; on the other hand, synthetic rubber can claim superiority 


in its ability to meet with greater exactitude some of the manufacturers’ special needs. 


The following article 


discusses the extent to which natural rubber is likely to be able to face successfully the threat from its 


synthetic competitor. The author is a recognised authority in the rubber industry. 





HE large scale manufacture of syn- 

thetic rubber has undoubtedly worried 
the rubber grower and led some people to 
express the opinion that natural rubber will 
suffer the fate of vegetable indigo within 
the next 5 to 10 years. At present, rubber 
from trees has an advantage in cost and a 
small superiority in quality for general 
purposes, but the U.S.A. is spending 
millions of dollars each year on research, 
and those concerned doubtless hope that 
before long synthetic materials will give 
inexpensive and better service than the 
natural product. 

The danger is obvious and can be 
appreciated without detailed technical 
knowledge, but an even more serious 
menace arises from the fact that the geo- 
graphic concentration of plantations pro- 
vides a happy hunting ground for leaf 
diseases, which have proved so destructive 
in South America. Pathologists have 
stated that the end of the Eastern planta- 
tions from this cause is inevitable. Their 
warnings have been heeded, however, and 
such safety measures as are possible have 
been inaugurated. For the present the 
Far East has escaped the most deadly form 
of this trouble, but only experts can 
appresiate how small and frail is the mar- 
gin of safety. 

Political problems are outside the scope 
of this article but it is as well to remember 
that armed bandits could also bring rubber 
production to a standstill. The plantation 
industry therefore faces the possibility of 
the loss of a large part of its market to 
the American chemical industry and, in 
addition, has to battle with armed bandits 
and maintain a constant fight against the 
ever-present menace of death by disease. 
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Fortunately there are good reasons for 
optimism, but the dangers are real and 
urgent and it must not be forgotten that 
the loss of the rubber-growing industry 
would be a first class disaster not only to 
various Far Eastern territories but also to 
British economy. 


Natural rubber production 


The rubber trees of Malaya produce 
700,000 tons of rubber annually, of which 
the market value is about £70,000,000. 
More than half is sold to the U.S.A. and 
earns more dollars for the sterling area 
than any other commodity. It is the main 
source of income to the resident population 
in Malaya, and fluctuations in the market 
price have a profound effect on living 
standards. Should this life line fail, the 
country would be involved in a terrible 
catastrophe which would react on the whole 
of the sterling area. 

Other Far Eastern countries are also 
dependent upon rubber, but not to the 
same extent as Malaya, where it is the 
only agricultural crop of importance. The 
world rides on rubber ; much of it walks 
on rubber, and it is now learning to recline 
and sleep on rubber. At present about 
half this rubber comes from Malaya where 
approximately 3,000,000 acres of land are 
given over to its cultivation. Over 70%, of 
the rubber produced is consumed in tyres 
and tubes, and as motor transport has 
expanded, so has the area devoted to rubber 
growing. 

A rubber tree is not sufficiently large to 
tap until it is 5 years old, and yields at 
first are comparatively small. In spite of 
the long period of waiting, the far-sighted 
grower, with faith in the usefulness of his 



























product, has managed to keep the world 
adequately supplied and has for long 
periods been able to produce more than 
has been required. One of the reasons 
why he has been able to keep pace with 
demand is because he has for many years 
supported a policy of research, which ha 
paid rich dividends. In 1920 4a yield of 
400 lb. of rubber per acre per annum was 
a fair average. In 1950 a yield of 1,000 hb. 
per acre is not out of the ordinary, and 
some areas yield over 2,000 Ib. per acre. 

The great advantage of a high yield 
not only in coping with increasing demands 
for rubber, but also in producing it ata 
lower cost. The production of a given 
quantity of rubber now requires less land 
than 30 years ago, fewer trees, less labour 
for collection and apart from world pric 
movements less capital expenditure and 
less upkeep. 


Selective development 


During the first World War it wa 
observed that about two-thirds of th 
rubber came from about one third of the 
trees and that a few trees gave exceptiond 
yields. When it was found that a bud from 
a parent tree could be grafted on to youn 
stock and grown to form a tree which hai 
the vegetative characteristics of the mothe 
tree, it was argued that high-yicldim 
mother trees should be a source of high 
yielding budded progeny. It was found 
however, that most of the promisili 
mother trees did not give high-yicldin 
offspring. Fortunately a few did. Fro® 
such small beginnings, and in spite of th 
fact that yield capacity and general suit: 
bility of trees cannot be fully determine 
until they are at least 10 years old, th 
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Budgrafting. The flap of bark of the stock 
covers the bud and the incision is completely 
covered with a strip of coconut leaf 


/ -acres. 


About one week after the opening operation 
the stock is cut off a few inches above the 
point of grafting. This photograph shows 
the first shoot and young leaves of a success- 
ful graft. When the graft is about 1 year 
old the ‘ snag’ of the stock is pruned 
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plantation industry has progressed steadily 
and even rapidly. By cross-breeding there 
are hopes of obtaining still higher yields 
and consequently lower costs of produc- 
tion. In addition, methods of maintaining 
soil fertility have been improved and 
methods of tapping have been developed 
which do less damage to the trees and 
produce the optimum amount of rubber 
at minimum cost. 


Natural v. synthetic costs 

The cost of producing general purpose 
synthetic rubber is stated to be about 
18 cts. (U.S.) per lb.—a figure which 
allows for depreciation, selling costs, a 
small margin of profit and assumes that 
manufacturing capacity is fairly fully 
occupied. The total F.O.B. cost of planta- 
tion rubber is about 1od. per Ib., which is 
only slightly less than the cost of synthetic 
rubber before devaluation (11d.), but dis- 
tinctly less than the present equivalent 
cost (154d.). 

Of the various items which make up 
the total cost of plantation rubber, far and 
away the most expensive is labour for 
tapping and collecting latex, which costs 
about 33d. per lb. On the best estates the 
cost does not exceed 14d. per Ib. These 
estates have taken advantage of the dis- 
coveries of research and are now reaping 
the benefit of their foresight and enterprise 
—-particularly necessary when replanted 
areas bring in no income for 5 years. 

The above cost figures refer to planta- 
tions with an area between 500 and 5,000 
Nearly half the rubber in Malaya 
is produced on small holdings of only a 
few acres, and here also there is an increas- 
ing tendency to replant with high-yielding 
trees. Small producers rely on their trees 
for an immediate cash income and are 
therefore likely to tap them however low 
the price. 

From the above considerations it appears 
that natural rubber has a definite advantage 
over general purpose synthetic rubber as 
regards cost. A possible danger is that 
the intensive research now proceeding in 
America will result in a marked reduction 
in the cost of synthetic rubber. Since it 
was first manufactured on a large scale 
costs have come down tremendously, 
chiefly due to the scale of operations, but 
of late they have remained fairly steady, 
and no one has yet suggested that syn- 
thetic rubber is likely to compete in cost 
with plantation rubber at the present rate 
of exchange. 


Adaptability of synthetic rubber 

A greater danger is that improvements 
in the quality of synthetic materials will 
kill the demand for natural rubber, how- 


ever low the price. Only recently it has 
been found possible to manufacture a 
type of synthetic rubber which it is claimed 
is 30% more resistant to wear than natural 
rubber in tyre treads. Another type of 
synthetic material has the advantage that 
it retains air ten times as long as natural 
rubber and is therefore particularly suitable 
for inner tubes. For oil resistance, natural 
rubber is unable to compete with special 
types of synthetic materials. Both syn- 
thetic and natural rubber articles can be 
made to last many years, but when very 
long life is required, synthetic rubber has 
an advantage. 


Special purposes 

Many variants of general purpose syn- 
thetic rubber are made for special pur- 
poses, and although the difference between 
them is small, manufacturers have an 
advantage in being able to select whatever 
best suits their purpose. Synthetic rubber 
is also fortunate that it is made near supplies 
of carbon black, a material which confers 
great toughness on rubber and is used in 
large quantities in tyre treads. The opera- 
tion of mixing rubber with carbon black 
consumes much power and leaves a film 
of black dust everywhere round about, 
particularly exasperating when white or 
brightly coloured articles are made in a 
nearby room. ‘The black can be easily 
mixed with synthetic latex, which is then 
coagulated, and the dry mixture supplied 
to manufacturers. The black no longer 
flies, and it has been claimed that this 
method of treatment leads to the manu- 
facture of articles which give better 
service. Because synthetic rubber is made 
in large batches, its quality can be deter- 
mined by test, and manufacturers are 
supplied with technical data giving the 
technical characteristics of their pur- 
chases. When synthetic rubber was first 
used on a large scale, there were many pro- 
cessing difficulties, but factory schedules 
in America have been rearranged to 
eliminate them, and under these conditions 
it is the natural product which is the more 
difficult to fit in with routine operations. 

Although the above advantages make 
synthetic rubber a formidable rival to the 
natural product, they are not sufficient to 
oust the latter for most purposes in a free 
market. At present for security reasons 
(in case supplies from the Far East are 
cut off) the use of about 250,000 tons per 
annum of synthetic rubber by American 
manufacturers is compulsory. An addi- 
tional 167,000 tons per annum was 
used voluntarily in 1948 out of a total 
consumption of nearly 1,000,000 tons of 
rubber from all sources. The most 
dangerous development is the recent 
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improvement in abrasion resistance, in 
consequence of which American manu- 
facturers have visions of tyres lasting for 
70,000 miles which, they claim, would 
make natural rubber uneconomical at any 
price. 


Tyre requirements 

There is, however, another side to the 
picture. Without carbon black the strength 
of vulcanised general purpose synthetic 
rubber is poor, and although the bulk of 
manufactured articles contain large quanti- 
ties of this ingredient, there are some pur- 
poses for which carbon black confers un- 
desirable features, and in these cases 
natural rubber has a big advantage. This 
is most important in the case of articles 
made direct from preserved latex, the 
market for which is extending steadily 
and even rapidly. Unvulcanised synthetic 
rubber is not self-adhesive. Consequently 
natural rubber has to be used in cementing 
together various parts which go to the 
construction of a large article. The most 
important defect of synthetic rubber is 
that it is not as elastic as natural rubber. 
For this reason tyres of synthetic rubber 
become hotter at normal running speed 
than natural rubber tyres. They also con- 
sume more power. Small cracks tend to 
spread rapidly with increased liability to 
a sudden burst. Tyres of synthetic rubber 
do not grip the road so well and are more 
liable to skid. American manufacturers 
keep within the limits of safety by modi- 
fications of tyre design, the use of different 
grades of carbon black, and a proportion 
of natural rubber, the amount depending 
on the size of the tyre and the work it has 
to do. For heavy duty tyres, natural rubber 
is still supreme. 


Improving the synthetic... 

So far, attempts to improve synthetic 
rubber have been chiefly in directions 
which have tended to result in a falling off 
in quality in other directions. For instance, 





the latest type, which is so much better 
than natural rubber in its resistance to 
abrasion, requires to be compounded with 
a special grade of carbon black which has 
an adverse effect on elasticity and other 
properties. 

It is difficult to believe that a vegetable 
product is by an accident of Nature the 
best conceivable material for tyres and that 
its properties cannot be surpassed or even 
equalled by a synthetic product. So far 
there is no sign of this happening, and it 
is sometimes suggested that until some 
entirely new principle is discovered the 
chance of developing a general purpose 
synthetic rubber as good as the natural 
product is not promising. Be that as it 
may, there are still opportunities for 
developing special purpose synthetic 
rubbers with different functions in different 
parts of a tyre and which together would 
replace natural rubber on a large scale. 


... and the natural product 

It is obvious that rubber growers cannot 
afford to be complacent, even though on 
balance natural rubber has at present the 
advantage of lower cost and better general 
quality. In a competitive world costs 
must be continuously reduced and quality 
improved to keep ahead of a rival product. 
Long term plans to reduce costs in the 
plantation industry have already been de- 
scribed, but the problem of improving 
quality is much more complex and not so 
easily solved. 

Natural rubber is a hydrocarbon of fixed 
chemical structure. To change the meta- 
bolism of a healthy tree in the hope of 
obtaining a modified and improved struc- 
ture is hardly an academic possibility. 
Except in the case of vulcanising agents, 
chemical reactions between rubber, after 
it has left the tree, and other substances 
always result in a decrease in elasticity and 
usually in its destruction. There does not 
appear to be much hope, therefore, of a 
fundamental improvement in the quality 


There is, however, 
plenty of scope for improvement of a less 
drastic character. 

The first natural rubber to appear on 
the market came from wild sources and 
much of it was prepared by prim tive 


of natural rubber. 


methods. It was generally so wet and 
contained so much dirt that it was not 
difficult to grade by inspection. Today, 
plantation rubber varies from very clean 
to not quite so clean. It is still graded by 
inspection, and it is remarkable that tyre 
manufacturers usually prefer the not so 
clean rubber partly because it is cheaper 
and because they find it makes satisfactory 
tyres. Very clean rubber is, however, 
essential for some purposes, such as inner 
tubes, and cleanliness can hardly be re- 
garded as a disadvantage in any grade of 
rubber. 


Grading difficulties 

Although an experienced person can 
form a fairly reliable opinion about the 
cleanliness of a piece of rubber merely by 
visual inspection, it is impossible to deter- 
mine by the same method how the rubber 
will behave in manufacturing operations. 
On occasions, processing difficulties are 
so great that some lots have to be scrapped 
or used up a little at a time. Sometimes 
rubber does not give the required mechani- 
cal properties after vulcanisation under 
normal conditions. It then needs special 
treatment, which if given, would upset the 
even flow of factory routine. This variation 
in the properties of different lots of rubber 
is due to differences in the age and inher- 
ted characteristics of trees, and to differ- 
ences in soil, climate, season, tapping pro- 
cedure and details of preparation. No one 
can tell by visual inspection whether rubber 
is likely to be satisfactory or whether tt 
will give rise to difficulties. In this respect 
the present method of grading rubber 1s 
futile. 

One way of overcoming the difficult) 
would be to iron out variability by pre- 


One of America’s huge synthetic rubber plants. This one ts in West Virginia 
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paring rubber on a large scale from bulked 
lates, but there are technical and com- 
mercial difficulties due to rapid, biological 
char.zes which occur in fresh latex during 
pro. nged transport and the need to recon- 
cile various commercial interests with 
regard to the quality of the latex supplied. 

A most important step has now been 
taker, by French producers in Indo-China, 
who have announced their intention of 
submitting representative samples of all 
consignments to laboratory tests and to 
superimpose a technical system of grading 
on the old method of visual inspection. 
In Indo-China most of the rubber is pro- 
duced in very large units and the cost of 
daily tests is not prohibitive. 

In Malaya the problem is much more 
dificult because of the predominance of 
small holdings and small and medium- 
sized estates where the cost of testing each 
day’s output would be excessive. More- 
over, most of this rubber is not packed by 
the producer but is sold loose and is 
eventually resorted on the basis of appear- 
ance and packed for export at the ports. 
In spite of these difficulties Malaya has 
decided to follow the example of Indo- 
China if at all possible. 





Malayan rubber. 





Indian coolies are running the rubber through the crepeing machines, 


the texture gradually getting finer as it passes down the line 
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The new technical system of grading natural rubber has been introduced by French producers 


in Indo-China, based on viscosity and vulcanisation properties. 


Vulcanisation grades are 


shown by the colour of the symbol (X, O, or —) ; blue, yellow or red for rapid, medium or 
slow vulcanisation respectively 


Specification rubber 

At a recent meeting organised by the 
Rubber Research Institute of Malaya and 
attended by representatives of a range of 
commercial and research interests it was 
decided to make a strong effort to market 
specification rubber within a short time 
and te extend the scheme as_ soon 
4% possible to the whole of the Malayan 
outpu:. Other rubber-producing countries 
are believed to be making plans along the 
same lines, and there is no doubt that 
once the new system of grading becomes 
established, it will have a far reaching effect 
® the relative demand for natural and 
synthetic rubber. 

This is, however, only the first step. 
When supply and demand become based 
on tec':nical qualities instead of on appear- 
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ance, it will be much easier to cater for 
special technical requirements. Various 
ways are known of preparing rubber which 
can be manipulated more easily by manu- 
facturers, and this new product is now 
being marketed on a small scale as a 
speciality product, which may eventually 
secure a wide scale. Another speciality is 
a type of rubber particularly suitable for 
electrical insulation under damp _ con- 
ditions. It is also becoming clear that 
methods of preparing rubber can be 
evolved which make it suitable for the 
high speed and high temperature conditions 
which American manufacturers use for the 
manufacture of articles from synthetic 
rubber. There is even evidence of a long- 
term hope of producing rubber with a 
somewhat improved elasticity—the chief 





property in which synthetic rubber is 
inferior. Other speciality products are 
envisaged, but the first step is the market- 
ing of specification rubber. The rest will 
follow. 


Conclusion 


The efforts now being made to break 
away from traditional methods show that 
the rubber grower has at last awakened to 
the need for drastic remedies. No longer 
are difficulties accepted as a reason for 
inaction. The mood of complacency has 
gone for ever and has been replaced by a 
belligerently competitive outlook, which 
gives rise to the hope that the chief effect 
of synthetic on natural rubber will be to 
establish it on a much firmer and sounder 
basis than in the days when it had no 
strong opponent to give it the urge to fight 
for its life. 





Creating a Ricefield 
in the Sahara 


Millions of Marshall Plan dollars are 
going into a big irrigation scheme aimed 
at turning a ‘ dead’ area of the Sahara 
Desert into a 200,000-acre ricefield. 

Machinery provided by the Marshall 
Plan is diverting water back into the desert 
from the new delta of the River Niger, 
which flowed into the Sahara before a 
geologic ‘capture’ centuries ago. Roads, 
airfields and ports are to be built. 









Price Support = 


A Permanent Farm Programme 


HARRY W. HENDERSON 
United States Department of Agriculture 





Since 1933 when the Commodity Credit Corporation was set up to provide 
American farmers with guaranteed prices for their produce, the concept 
of price support for agriculture has gradually become accepted as a per- 
manent and wholly desirable feature of the U.S. economy. 


How the price support programme works and how it may be modified is 


explained in this article. 





| Bprenanines often fail to see 
eye to eye on price-support legislation. 
Sometimes the disagreements reach the 
boiling point. But the debate is always 
focused on methods and objectives—never 
on price support itself. One astute news- 
paperman, noting this fixed pattern, has 
observed, ‘ Price support is as permanent 
a feature of agriculture in the United States 
as the farmer’s calloused hands.’ 

Price support has few detractors among 
the law-makers because, as a method of 
protecting farmers’ prices and incomes, it 
has worked. 

Following World War 1, before support 
philosophy and procedures had _ been 
developed, prices fell considerably, the 
index of prices received by farmers (August 
1909 to July 1914 100) dropping from 
235 in May 1920 to 112 in June 1921. 
Many thousands of farmers were bank- 
rupted as a direct result of that collapse 
in values. 

Since the end of World War 2, prices 
have declined very gradually, the index of 
from 


prices received settling 307 in 
January 1948 to 245 in November 1949. 
The cushioning effect of the price- 


support programme has permitted farmers 
to make an orderly adjustment from: war- 
time to a peace-time basis. 


The Commodity Credit Corporation 

The need for price support of egricul- 
tural commodities led to the organisation 
of the Commodity Credit Corporation 
(CCC) in 1933. ‘This agency, organised 


under the laws of the state of Delaware, 
was managed and operated by the Recon- 
struction Finance Corporation until 1939. 
That year it was transferred to and made 
a part of 
Agriculture. 


the U.S. Department of 


In 1948 Congress provided the CCC 
with a permanent federal charter and 
granted most of the broad powers the 
agency had had under its Delaware 
charter. The CCC is authorised to: (1) 
support prices of agricultural commodities 
through loans, purchases, payments and 
other operations; (2) make available 
materials and facilities required in the 
production and marketing of agricultural 
commodities ; (3) procure agricultural com- 
modities for sale to other U.S. Government 
agencies, foreign governments and domes- 
tic, foreign or international relief or re- 
habilitation agencies—and to meet domes- 
tic requirements; (4) remove and dispose 
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Flue-cured tobacco being sold on the floor of an auction warehouse at Danville, \ a. 










of surplus agricultural commodities; (5) 
increase the domestic consumption of 
agricultural commodities; (6) export or 
aid in the development of foreign markets 
for agricultural commodities; and (7) 
carry out other operations Congress may 
authorise or provide for. 

The Commodity Credit Corporation is 
capitalised at $100,000,000. It is 
authorised, in addition, to borrow 
$4,750,000,000 on the credit of the United 
States Government, if necessary, to obtain 
funds needed in carrying on its operations. 

Before the war, price support was the 
major programme of the CCC. During 
the war and up to 1948, the procurement 
of vast quantities of agricultural products 
—most of them for export—was the prin- 
cipal assignment. Large production in 
1948 and 1949, together with some slacken- 
ing in demand, has again brought price 
support to the fore as a CCC responsibility. 


CCC’s investments 

Information released recently by the 
Commodity Credit Corporation shows that 
the investment in price support as of 
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August 31, 1949—the funds tied up in 
commodity loans and inventories—was 
§2,680,000,000. 

Of this total, loans outstanding amounted 
t0 $1,042,000,000, including $479,000,000 
on about 347,000,000 bushels of corn; 
$364.000,000 on approximately 185,000,000 
bushels of wheat; and $143,000,000 on 
361,000,000 Ib. of tobacco. Loans of 
$56,000,000 were outstanding on relatively 
small quantities of cotton, flaxseed, pea- 
nuts, soya beans, potatoes, barley, dry 
edible beans and peas, grain sorghums, 
oats, rice, rye, rosin and turpentine. 

Commodity inventories acquired by the 
CCC represented a cost of $1,638,000,0c0. 
The cotton stock-pile cost $601,000,000 
and represented 3,786,000 bales; wheat, 
$475,000,000 and 203,000,000 bushels; 
flaxseed, $100,000,000 and _ 16,000,000 
bushels; linseed oil, $93,000,000 and 
333,000,000 Ib.; dried eggs, $91,000,000 
and 71,000,000 Ib.; wool, $77,000,000 and 
gg,000,000 Ib.; and dry edible beans, 
$42,000,000 and 4,800,000 cwt. Other 
commodities, acquired zt a cost of zbout 
$159,000,000, included American Egyptian 
cotton, flax fibre, butter, cheese, dry milk 
solids-not-fat, peanuts, soya beans, dried 
fruit, potato starch, potatoes, barley, dry 
edible peas, grain sorghums, corn, oats, 
rice, rye hay and pasture seeds, rosin and 
turpentine. 

In addition to its investment, the CCC 
sustained a net loss of almost $18,000,000 
on the price support programme during 
July and August 1949. The net loss for 
the twelve months ended June 30, 1949, 
was $254,000,000. 

The large sums extended for price 
support have, of course, eaten deep into 
the borrowing authority of the Commodity 
Credit Corporation. As of August 31, 1949, 
the CCC had in use $2,197,000,000 of 
its statutory borrowing, leaving available 
$2,553,000,000. In addition, other current 
operating obligations amounted to over 
$715,000,000, some part of which may be 
liquidated by the use of borrowing 
authority. 


Results of Congress legislation 

Costs of the price-support programme 
came in for considerable debate in Congress 
during the 81st session, and so did support 
levels, production and marketing controls 
and other procedures that have been 
developed over the years. In October, 
after considerable compromise between the 
House and the Senate, the Agricultural 
Act of 1949 was passed and approved by 
President Truman. 

The new legislation makes price support 
mandatory for the ‘ basic’ commodities— 
com, cotton, wheat, rice, peanuts and 
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This temporary corn crib holds about 1,250 bushels of corn. Corn stored in this way 1s eligible 
for a Commodity Credit Corporation loan 


tobacco. In 1950, for corn, cotton, wheat, 
rice and peanuts, the support level is 90% 
of parity. (Parity is a price which gives 
a commodity the same purchasing power 
it had during a specified base period.) In 
1951 support may range between 80°, and 
go% of parity. Beginning with 1952 
crops, the level may be set between 75%, 
and go, of parity. If producers fail to 
approve production and marketing con- 
trols, the support level will drop to 50%, 
of parity. For tobacco, the support level 
is go°%, of parity any year producers 
approve marketing controls, but if they 
disapprove marketing controls, the price 
will not be supported. 

Price support also was made mandatory 
on certain designated non-basic com- 
modities. For wool the support level, 
theoretically, may range between 60°, and 
go%, of parity, but the Secretary of Agricul- 
ture must set support prices so as to 
encourage an annual production of 
360,000,000 Ib. of shorn wooi. That will 
mean go°%, of parity for some years to 
come. Prices of whole milk, butter-fat 
and the products of these commodities 
are to be supported at such levels between 
75% and go%, of parity as will assure an 
adequate supply. Supports for tung nuts, 
mohair, honey and Irish potatoes may be 
established anywhere between 60% and 
go%, of parity. 

Price support for all other commodites 
may range up to go%, of parity. In 


establishing the level for other com- 
modities, several factors are to be con- 
sidered, including supply in relation to 
demand, levels at which other commodities 
are being supported, perishability, impor- 
tance to agriculture and the national 
economy, disposability, the need for off- 
setting temporary losses of export markets 
and the ability and willingness of producers 
to keep supplies in line with demand. 


Alternatives to price support 

The new price-support law varies in 
some important particulars from the pro- 
posals advanced by Secretary of Agriculture 
Charles F. Brannan in April 1949. 

Mr. Brannan would use ‘ production 
payments’ as the principal method for 
supporting prices of perishable com- 
modities. This method of support would 
work as follows: Producers would be 
paid the difference, if any, between the 
average market price of a commodity and 
the support level. Actual prices in the 
market place would be allowed to function 
in accordance with the laws of supply and 
demand. The Secretary argues that his 
method would mean lower food prices for 
consumers, thus off-setting some of the 
price-support costs that must be made up 
through taxes, as well as supported prices 
for producers. 

Mr. Brannan also proposed that price 
support be based on an income standard 
—a standard below which it is not in the 





best interests of the nation to let income 
drop. The Secretary bases this proposal 
on a belief that farmers are not as much 
interested in prices as they are in income, 
which determines how much they will 
have to spend for upkeep of the farm, 
shelter, clothing, education, medical atten 
tion and the like, and that consumers, too, 
have a large stake in maintaining farm 


income above depression levels, since 
depressions are usually farm-led and 
farm-fed. 


The Agricultural Act of 1949 makes 
support mandatory for corn, cotton, wheat, 
rice, peanuts, tobacco, wool, mohair, tung 
nuts, honey, Irish potatoes, whole milk, 
butter-fat and the products of whole milk 
and butter-fat. Mr. Brannan would place 
primary emphasis on support of ten so- 
called group one commodities—corn, cot- 
ton, wheat, tobacco, whole milk, chict ens, 
eggs, hogs, beef cattle and lambs. 

The Brannan proposals, in some ways, 
are similar to those embodied in the 
Agricultural Act of 1949. 

Mr. Brannan, in addition to production 
payments, would continue to use existing 
methods of support wherever feasible. 
These include loans, purchase agreements 
and direct purchases. 

Under the Agricultural Act of 1949 
producers may be required as a condition 
for obtaining price support to comply with 
certain production and marketing controls 
aimed at balancing the supply with the 
demand. Mr. Brannan would retain these 
controls and, furthermore, make the 
observance of ‘ reasonable’ conservation 
practices a condition of eligibility for 
support. , 


Future proposals 

It seems likely that other price-support 
proposals will be made as time goes by, 
not only by the Secretary of Agriculture, 
but also by leaders of national farm 
organisations, consumer groups and legis- 
lators themselves. That is inevitable. As 
conditions change, the legislation must 
change. But any proposals for change 
undoubtedly will be examined thoroughly 
by Congress. —_ 

As for the fundamental concept of price 
support—that probably will never be 
debated. The American people are pretty 
well convinced that a sound, well-adminis- 
tered support programme is in the national 
interest. That conviction almost certainly 
will assure permanent support of prices. 


The opinions expressed in this article are 
the author’s own and do not necessarily 


reflect those of the U.S. Department of 


Agriculture. 


CCC Announces 
New Policy 


A new pricing policy designed to ex 
pedite export sales of surplus U.S. agricul- 
tural commodities through regular trade 
channels has been announced by the 
Commodity Credit Corporation of the 
U.S. Agriculture Department. 

Under the new policy the CCC will list 
monthly the prices at which specified 
quantities of its commodity holdings 
acquired through the government agricul- 
tural price-support programme will be 
available for export sale during that month. 

The first listing, made public January 18, 
includes Mexican canned meat, dried whole 
eggs, non-fat dry milk solids, dry edible 
beans, flax seed and raw linseed oil, shelled 


peanuts, oats, barley, corn and Irish 
potatoes. This list held until March. 
‘We are interested in moving into 


consumption abroad any CCC inventories 
that are not needed as reserve supplies in 
this country, and we want to move these 
commodities into export through regular 
commercial channels,’ the CCC said, 
adding: 

‘ Through our monthly announcements, 
exporters will know in advance the com- 
modities and quantities that are available 
and the prices at which they may be 
obtained for a fixed period ahead. With 
this knowledge they will be in a better 
position than heretofore to negotiate firm 
sales abroad and they will be in a position 
to develop these sales in advance of actual 
purchase from the CCC.’ 





West German 
Fertiliser Production 


West German potash production con- 
tinued its upward trend during the cl sing 
quarter of 1949, rising to 193,086 metric 
tons of K,O from 188,304 tons ir the 
third quarter and 165,566 in April-june, 
1949. Exports increased simultaneously to 
reach 74,100 tons of K,O, an increase oj 
nearly 50,000 tons on the 24,367 tons 
shipped abroad in the third quarter, and of 
close on 60,000 tons if compared witii the 
16,312 tons exported by the Potash Dis. 
tribution Organisation during the second 
quarter of the year. 


The first month of 1950 saw the resump- 
tion of exports to the United States, an 
initial shipment of 2,100 tons having 
left Hamburg for the U.S. during that 
month. 


Ample supplies 

Nearly all types of fertilisers are now in 
ample supply on the West German 
domestic market, with the exception of 
certain grades of ammonium sulphate, 
calcium cyanamide (nitrogen of lime) and 
ordinary nitrogenous fertiliser. ‘Thomas 
meal is moving relatively slowly in contrast 
to superphosphate and Rhenania_phos- 
phate, with supplies of Rhenania reported 
sold up for two months ahead. Deltveries 
of potash, on the other hand, are easily 
obtainable and consumers, in fact, fre- 
quently request postponement of delivery 
to avoid piling up of stocks. 





South Africa Invites 


The Union Government will soon be 
considering applications from persons or 
companies desirous of erecting and work- 
ing a central sugar mill on the Pongola 
Settlement in the Transvaal. The settle- 
ment is situated on the Pongola River, 
approximately 70 miles south-east of Piet 
Retief, the nearest township, and 22 miles 
east of Gollel, the nearest railway 
station. 

The successful applicant will, subject 
to his providing j.roper milling facilities, 
be entitled to manufacture sugar from all 
cane grown on the settlement and, should 
mill capacity permit, from any other avail- 
able cane in the area. The Government 
undertakes to put at least 4,500 morgen 
(9,450 acres) of the 6,000 morgen of irrigable 
land available under cane by the time the 
mill is ready to commence operations. 
There are also approximately 850 morgen 
of privately-owned irrigable land adjacent 


Bids for Sugar Mill 


to the settlement on which sugar cane 
could be grown. 

A mill site (approximately 100 morgen 
with the sole right of crushing cane will 
be offered to the successful applicant for 
the sum of £1,000, and a condition o 
freehold title will be that the site may not 


be sold or used for any purpose other than | 


sugar milling. 

The estimated quantity of cane available 
annually is 300,000 tons. The mill soul 
te capable of producing white sugars. |! 
will be an obligation on the growers 0 
the settlement to grow cane and deliver 
it, and on the miller to crush it. The 
miller will be required to provide transpor 
facilities from central points on the settle- 
ment to the mill. No rail facilities are # 
present available, but the South Africat 
Railways and Harbours Administration 
will provide road motor transport from 
the nearest railhead. 


World Crop 
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Potassium ... Master Nutrient 


D. P. HOPKINS, B.Sc., F.R.LC. 





Potussium plays a distinctive part in crop nutrition as a regulator of growth and metabolism. In this it differs 


mariedly from the other two major plant food elements, nitrogen and phosphorus. In this article the author 


discusses these differences and the relationship that potassium has with various other factors. Taken in con- 


junction with his previous article on phosphates and Dr. Hewitt’s article on trace elements which appeared in 


our issues of last November and December respectively, it completes an outline of the functions of the 


various mineral elements in crop growth. 





|* the mighty plant-feeding trio, NPK, 
potassium comes last, but there are many 
circumstances in which it should be said 
‘last, but not least.’ The symbol K is 
derived from kali, Arabian word for ash, 
for in the days when potassium was not 
gieatly needed in the world its compounds 
were produced from various wood and 
vegetable ashes. ‘Today it wou be more 
appropriate if the K stood for ‘key’ ; 
for potassium, more than any other essen- 
tial element to plant-growth, is the key to 
healthy and balanced development. 

Its story is strangely different from those 
of its major partners, nitrogen and phos- 
phorus. It is a nutrient with biochemical 
functions that differ in type as well as in 
detail. As a plant-food found in soils, its 
quantity and behaviour are considerably 
different. The development of potash 
fertilisers, too, has followed its own dis- 
tinctive pattern. This would seem to indi- 
cate that the clearest approach to surveying 
the role of potassium in agriculture is to 
consider it in turn (a) as a simple plant 
nutrient (b) as a natural constituent of the 
earth and soils, and (c) as a fertiliser. 


Photo-synthesis 

The fundamental biochemical process 
of all plant life is photo-synthesis. With 
light as the source of energy, the leaf 
system of the plant assimilates carbon 
dioxide from the air, retains the carbon as 
the basic material for building up in- 
tumberable organic substances, and ex- 
hales such of the oxygen as it does not also 
need. This process is not merely essential 
to plant life—it is the foundation of all 
organic life. It regenerates oxygen so that 
animal life may breathe ; and the organic 
material which animals and humans have 
combusted as food, and which eventually 
reaches the air as carbon dioxide, are again 
built up into foods. All that we call 
organic in life rests upon these related 
carbo. and oxygen cycles and the re- 
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Natural potassium salt deposits showing the nature of stratification 


generative step in both is plant photosyn- 
thesis. What has this to do with potas- 
sium? While we still know all too little 
about the details of photo-synthesis, we 
do know that its efficiency is regulated by 
potassium as a mineral ingredient in the 
plant’s diet. 

In most accounts of the functions of 
potassium as a simple plant food, a number 
of effects are listed. It is said to promote 
health and vigour, to stimulate the build- 
ing of carbohydrates and proteins ; to 
regulate the water equilibrium of the plant, 
its use of water as a building material 
and its rejection of surplus moisture by 
transpiration ; and to accelerate the forma- 
tion of many complex substances vital to 
the plant’s biochemistry. But it seems 
likely that all these benefits are differing 
consequences of efficient photosynthesis. 


Some may look upon this as an over- 
simplified generalisation, and perhaps it 
may be ; but it should not be forgotten 
that the plant acquires the major portion 
of its building material and all its energy 
from photo-synthesis, and it is reasonable 
to suppose that none of the further pro- 
cesses of plant growth are likely to be 
satisfactory unless photo-synthesis is 
properly regulated. 


Potassium in the plant 

Potassium is not itself needed by the 
plant as an integral building material. 
Certainly it is considerably assimilated into 
the system of the plant but it is not held 
there as a component of complex plant 
substances as are, for example, nitrogen in 
proteins, calcium in pectic substances, or 
magnesium in chlorophyll. Potassium is 
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held in the plant sap, in part of the proto- 
plasm and even in the plant cells in a 
fairly free and simple form and is 
extremely mobile. If there is not enough 
potassium in the younger and growing 
points of a plant, then potassium is quickly 
transferred from older parts, e.g., from 
lower leaves. 


Potassium as a catalyst 

In chemistry catalysis is a fairly well- 
known phenomenon. A rough explanation 
is as follows. Substance A and substance 
B will not react to provide some new sub- 
stance very appreciably or rapidly ; but in 
the presence of a third substance C, then 
A and B will react together to a much 
greater extent and more speedily. Yet this 
substance C does not seem to take part in 
the reaction it has so powerfully influenced. 
It is probably true to say that much of the 
functioning of potassium in plant processes 
this nature — catalytic action. 
Generally speaking, however, catalysts 
perform their tasks without having to be 
present in appreciable amounts. We know 
that some of the trace nutrients, e.g. iron 
and manganese, are essential because of 
catalytic functions. But potassium is 
needed in quantity rather than in traces, 
which suggests that it has a large number 
of catalytic duties. 


is of 


Potassium requirements 

How much potassium do plants require ? 
Since it is not significantly utilised as a 
component of plant substances, and as it 
is mobile within the plant, we might hope 
that a little would go a long way. But it 
is easier to discuss potassium demand in 
terms of deficiency rather than sufficiency. 
It is not so much a matter of how much 
plants ideally need as a matter of how 
poorly they develop if they do not get 
enough. Sufficiency is measured at the 
point when deficiency ends. Given a 
good supply of potassium, it is probable 
that most plants will take up more than 
they actually require. ‘To sample crops 
in a kind of mass observation survey and 
base their potassium needs upon the 
maximum amounts they contain is mis- 
leading. In many cases plants may be 
holding on to excess potassium ; in others 
they may be holding less than they ideally 
could have used. Up to certain limits, 
plants’ contents of potassium reflect the 
amounts they have been able to acquire. 

Certain crops have greater demands 
for potassium than others. The mote a 
crop plant is expected to be a ‘ factory ’ 
for the production of specific and com- 
plex products, the more potassium seems 
needed. Potatoes, which in a few months 
must achieve the considerable starch pro- 


duction represented by the tubers ; sugar 
beet, which must build up sucrose in their 
roots ; tomatoes, which must flower, 
fruit, swell, and ripen in so short a period ; 
these are all typical examples of crops with 
high potassium needs. The quality as well 
as the quantity of a plant product seems 
greatly influenced by potassium ; thus, 
cotton and tobacco are crops for which 
liberal potassium supply has long been 
known to be essential. The amounts of 
potassium required may well have been 
accentuated by selective plant-breeding. 
We have, after all, developed varieties 
which ‘ specialise’ in producing that part 
of the plant we require as the main out- 
come of growth. To that extent many of 
our economic crop plants are ‘ artificial ’ 
rather than ‘ natural’ and their develop- 
ment may well need more potassium as a 
regulating influence. 


Nitrogen and potassium 

Nor from another point of view is it 
wise to say that this or that crop requires 
a specific and minimum ‘ ration ’ of potas- 
sium. There is close relationship between 
nitrogen supply and potassium require- 
ment ; with high nitrogen feeding, the 
potassium supply should be increased. 
Abundant nitrogen, if taken up, produces 
large and fast-growing foliage. The 
effectiveness of that foliage as photo- 
synthesising apparatus depends in turn 
upon the potassium in the plant’s system. 
This, no doubt, was one of the principal 
reasons for the signal effectiveness of 
farmyard manure in the days when so 
much cropping depended upon it (and 
when enough was available)—for in farm- 
yard manure the contents of nitrogen and 
potassium are admirably balanced. In 
short, then, even if we had some fixed 
idea as to the amount of potassium a cer- 





tain crop should acquire, we should stil] 
have to very that figure according to the 
amount of nitrogen supplied. 

Crops may be classified as high, 
moderate, and small potassium demanders. 
though perhaps few, if any, can safely be 
placed in the last class. (Very quickly 
grown leafy crops like spring and surmmer 
lettuce might be regarded as low potassium 
consumers.) The soundest way to judge 
whether they are getting sufficient is to 
add enough extra potassium as fertiliser 
to prevent symptoms of deficiency. The 
experience of farmers themselves, and 
also of local advisers, will lead to the 
surest estimates of the amount of fertiliser 
help any particular combination of soil 
and crop should be given. 


Potassium in the soil 

This, of course, brings us to the question 
of soil supplies of potassium. In terms of 
total quantity, soils are generally much 
better endowed with potassium than with 
nitrogen or phosphorus. An American 
generalisation (based upon averages and 
therefore not applicable with precision to 
any one soil) has stated that the top-soil 
of an acre may contain: 3,000 /b. of 
phosphoric acid (P,O;), 4,000 /b. of nitro- 
gen, and 40,000 /b. of potash (K,O). On 
these figures with their great disparity 
in favour of potash, we might wonder 
whether that nutrient need ever be sup- 
plied as a fertiliser. But the problem is the 
old one of availability—and the only 
potassium that matters to the plant is the 
amount that reaches the soil solution. 

In most books or discussions about the 
three chief nutrients, NPK, it is stated 
that potassium is not as readily fixed (i.e. 
turned into locked-up complexes) by the 
soil as are phosphates. This is a true 
enough statement but it can also be 


The effect of potash on gooseberries ; the bushes on the left had no treatment while these 
the right were treated with sulphate of potash 
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Left: The effect of potash on clover; the left side received a dressing of potash and phosphate while the right side receive 


2 


d phosphate only. 


Right: The effect of potash on potatoes; the left side has received a complete dressing of nitrogen, phosphate and potash while the right. 








seriously misleading. It is correct to say 
that when potassium-containing materials 
are added to soils, their available potas- 
sium is not as quickly turned into insoluble 
compounds as we know to be the case 
with available phosphate additions. But 
this question of quickness must not be 
confused with intensity of fixation. Once 
the fixed potassium complexes are formed, 
many of them are most tenaciously stable 
and subsequent release of potassium is 
slow and minute. This point is frequently 
ignored or under-stressed. 

After all, potassium is one of the most 
abundant elements of the earth’s crust— 
about 2.4°(, compared with phosphorus at 
mly 0.1°%,. Potentially, therefore, ‘ natural’ 
supplies of potassium are 24 times as large 
as those of phosphorus, and as we have just 
seen, an average soil will hold about 12 or 
13 times as much potash as phosphoric 
acid. Although all simple chemical salts 
f potassium are very soluble, potassium 
has a particularly strong tendency to pass 
into complex silicates and thus imprison 
itself in very insoluble mineral substances. 
Modern chemistry attributes this to the 
size of the potassium atom which favours 
invasion of clay complexes. Sodium 
readily captures hydroxyl groups and the 
molecules become too large for ready 
adsorption. Most of the potassium found 
in the earth’s crust is held in these com- 
plex insoluble silicate forms. From them, 
by slow weathering, soluble potassium 
compounds emerge. 


Potassium fixation 

These soluble potassium supplies pass 
into the soil, where again they become 
attached to more complex substances, 
‘speci: lly colloids like clay or humus-type 
Organic matter. This kind of fixation is not 
& severe or intense as the original fixation 
in silicate minerals like felspars or anulite. 
But it is fixation—and though there may 
be 40,000 Ib. of potash in an acre of top- 
‘oil on'y a minute fraction of that amount 
can be reckoned as available to the growing 
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side received nitrogen and phosphate 





crop at any one time. Sodium, for example, 
is equally abundant in the earth’s mineral 
crust ; it is similarly weathered from 
insoluble minerals ; but it is much less 
intensely held by soils and it reaches rivers 
and then the seas. Sea water contains 
nearly 30 times as much sodium as potas- 
sium. Remembering also that phosphorus 
is found so much less abundently in the 
earth’s crust (only 0.1°%), does it not seem 
rather erroneous to think—as we generally 
do—of potassium as a plant-foed less liable 
to fixation than phosphorus? I would 
suggest, though perhaps a little specu- 
latively, that the fundamental facts of potas- 
sium occurrence and movement point to- 
wards a capacity for intense fixation which 
produces unavailability much more 
seriously than does the capacity for rapid 
fixation possessed by phosphates. 


Light and heavy soils 

Light and sandy soils are very deficient 
in potassium. ‘They contain so little col- 
loidal material that any available potas- 
sium that reaches them, whether from 
rock weathering or from fertiliser additions, 
is not much held even by fixation. Such 
soils are low, therefore, in both available 
and unavailable potassium. It is these 
soils which most require regular potassic 
fertilising. During the war Britain’s res- 
tricted potash supplies were allocated 
according to soil-types ; counties with 
large acreages of this sort of soil received 
larger allocations, making it possible for 
farmers with thin and light soils to receive 
supplies above the normal ration level. 
Such a case was the county of Wiltshire 
where remarkably good cereal crops were 
annually produced on thin land ; but the 
Wiltshire farmers had potash although 
generally this fertiliser plant-food was not 
allocated for cereal crops at all. 

Soils which are heavy or heavy-tending, 
and soils which contain high amounts of 
organic matter, are usually rich in total 
potassium. Their abundant colloidal 
matter, whether organic or mineral (clays), 





has fixed and accumulated potassium 
Their capacity to supply potassium to 
crops depends, however, upon the rate at 
which available potassium is_ released. 
But plants are very liberal consumers of 
this nutrient, and if potassium-liking crops 
are annually grown the level of available 
potassium even on heavy soils will soon 
fall and, without some help from fertiliser 
supplies, yields will decline. It is unwise 
to assume that heavy soils are permanently 
potassium - sufficient, especially when 
monoculture rather than rotation is prac- 
tised. In Western European farming of the 
last century, at any rate up to about 1870, 
the heavier soils did not show potassium 
deficiency probably because of the potash 
supplied in the manure dressings during 
rotation ; also, heavy potash consuming 
crops such as potatoes were less frequently 
grown. With the increasing use of nitro- 
genous fertilisers, larger yields pulled 
more heavily upon the soil supplies of 
available potassium. ‘The practical need 
for potassic fertilisers was realised much 
later, therefore, than the needs for nitro- 
genous and phosphatic fertilisers. Perhaps 
it is safe to say that thin, light soils will 
always need potassic fertilising ; but for 
heavier and very heavy soils this require- 
ment may or may not be necessary and 
will depend upon the history and nature 
of the cropping. 


The potash fertiliser industry 
The Stassfurt deposits 

There is space for only a very scanty 
glance at the potash fertiliser industry. 
Just over a century ago the famous brine- 
wells of Stassfurt in Northern Geimany 
became exhausted. Deeper bore-holes sunk 
in hope of obtaining renewed brine sup- 
plies resulted in the discovery of rich beds 
of potassium and magnesium salts. It 
was some years before the agricultural 
significance of these unique mineral 
deposits was realised ; for industry re- 
quired the sodium salts Stassfurt had 
previously produced, not the new potas- 
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sium and magnesium materials. With so 
much light soil and with a fast-rising 
population requiring more food and there- 
fore more cropping. Germany herself was 
the first country to develop the use of potas- 
sic fertilisers at all widely. ‘Though tests 
in 1870 showed their value in England, no 
substantial use of potash fertilisers was 
made until about 1900. Nevertheless, by 
1914, Western Europe and the United 
States were regular importers of German 
potash. Nothing showed how essential a 
fertiliser it had become, especially in 
America, more than the cutting-off of 
German supplies by the blockade of 
World War 1. In 1914 the price per unit 
(1% of K,O) in the U.S. was 79 cents ; 
by 1916 it had risen to nearly 1o dollars ! 
Wood ashes, vegetable and sea-weed ashes, 
flue dusts, all materials containing even 
quite low amounts of potassium, were 
developed as alternative sources to the 
potash salts, the kainit, the mixed mag- 
nesium and potassium salts, the muriate, 
and the sulphate of potash which had been 
Germany’s world monopoly. 


Newer alternative sources 

By the end of the war, Germany’s 
monopoly had been lost. Brine from 
Searles Lake in California had _ been 
developed as a source of potash for meet- 
ing part of America’s needs. The French 
acquisition of Alsace-Lorraine enabled 
the known potash deposits of Alsace to be 
worked, a development which Germany 
had previously prevented. Other deposits 
were found in Russia and in Spain. In 
1931 large solid deposits at Carlsbad, 
New Mexico, were added to U.S. supplies. 
By 1939 world consumption of potash 
fertilisers had reached 7 million tons ; 
and prices had fallen (taking American 
figures as a sample) to about 65°, of the 
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pre-War I price dictated by a monopoly. 

Any fears once held that the world’s 
potash resources can be exhausted cannot 
be seriously accepted today. In Palestine 
the concentrated salt solution of the Dead 
Sea has been most effectively developed as 
a new source of potassic fertilisers ; potash 
from the Dead Sea was of vital importance 
to the Allies in World War Il. Some three 
or four years ago large potash deposits 
were reported to have been found in 
Canada. It is now known that extensive 
potash deposits exist in the United King- 
dom in Yorkshire. The beds are at con- 
siderable depth and were first found 
during exploratory boring for oil. During 
War II it was considered that their develop- 
ment would absorb too much labour but 
renewed post-war investigations have been 
more promising. An official Report in 
1949 pressed for urgent action in pro- 
ceeding with the development of the 
Yorkshire potash deposits as a most 
important addition to the mineral resources 
of Britain. It is possible that these new 
deposits and those of Germany are both 
parts of one great bed stretching below 
the North Sea. 


Forms in use 

The two predominant potash fertilisers 
today are : muriate (chloride) of potash, 
containing 60°, of potash (K,O equiva- 
lent) and sometimes lower grades of this 
at 55%, 50%, or 40°%, ; and sulphate of 
potash, 48.5%, or 50°, of K,O. The latter 
is generally regarded as superior owing to 
the fear of slight damage by the high 
amount of chloride in the muriate fer- 
tiliser. For outdoor cropping, except for 
tobacco, it seems that the chloride risk has 
been exaggerated ; normal rainfall is 
sufficient to reduce chloride accumulations. 
For glass-house cropping, where most 






Purifying tanks. The potassium salt (potassium chloride) has a lower solubility than sodium 
chloride and the latter can be drained off in solution 
[ The photographs for this article were supplied by Potash Ltd. 


crops need heavy potash fertilising (becauy 
they are generally potash-liking plants and 
are also being intensively cultivated) 
sulphate of potash is superior. . 

One of the disadvantages of muriate 9 
potash is the readiness with which it cake 


owing to its high moisture-absorbing 
capacity. It seems time that more atten. 
tion was paid to conditioning in the pro. 
duction of this material. Modification oj 
crystal shape and size with sulphate of 
ammonia, for example, has greatly im. 
proved the condition of that fertiliser 
However, in countries where fertilisers 
are greatly used today, much of the potas) 
reaches the soil as a component of com- 
pound fertilisers. 

Formerly lower grade potash salts were 
substantially used, e.g., kainit, 12°/ to 
14%, and ‘ potash salts,’ 20% to 30%, 
These, being less purified, contained con- 
siderable proportions of magnesium salts, 
This additional contribution to plan 
nutrition received no recognition, but it is 
a fact that magnesium deficiency ha 
increased during the period of developing 
purer and stronger potash fertilisers. In 
the United States, where home-produced 
and high-analysis potash has steadily 
replaced imported and often lower-grade 
potash, dolomite, a mineral form of mag- 
nesium carbonate, has had to be increas- 
ingly applied to many soils. 

The difference between potash fertilisers 
and those supplying nitrogen and _phos- 
phorus will have been noted. The potash 
fertilisers are applied mainly in the same 
chemical form in which they are found; 
such processing as they are given is pur- 
fication by selective crystallisation. ‘There 
is no problem comparable with that of 
rock phosphate, where the naturally found 
chemical form has to be broken down by 
acid treatment or fusion to confer ‘ avail- 
ability.’ Most of the sulphate of potash 
used today, however, is produced }j 
chemically processing natural muriate 
supplies ; there has been some exhaustion 
of the naturally occurring sulphate de- 
posits. However, the proportion of sul- 
phate used in world agriculture is very 
small. 





South Africa 
to Grow Castor Beans 


The Union of S. Africa expects to pro 
duce castor beans on a commercia. scal 
this year. This is the only major veyetabk 
oilseed of importance in the country’ 
economy which has not been produced 
locally. 

Approximately 10,000 acres ii tht 
Western Transvaal are being planted © 
a dwarf castor plant known as mauthnet 
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Milk Substitutes in Tropical Countries 


LUCIUS NICHOLLS, C.M.G., M.D., B.C., B.A. 





— 


Throughout the greater part of the tropics and in many lands north and south of the tropical belt, little milk 


is available for the poorer classes. In this article, which is reproduced in abbreviated form from our sister 


journal, ‘Food Manufacture,’ the possibility of making good this deficiency by means of substitutes prepared 


from vegetable foodstuffs is discussed. The author, Dr. Lucius Nicholls, is a well-known authority on nutri- 


tion under tropical conditions. 





—_—_—— 


HE infantile mortality rate throughout 

the tropics ranges from about 100 to 
230 or more per thousand births; this is 
three times higher than in most countries 
f the temperate climates, where the 
figures range from about 33 to 8o. 

Public health authorities have frequently 
irged the need of an adequate milk supply 
0 combat malnutrition; doubtless they 
would accept substitutes of comparable 
nutritive values. 

The lack of milk in the tropics is not 
because there have been no attempts to 
supply it. Dairies have been established 
in the lowlands of many tropical countries 
for the supply of limited amounts of milk 
to hospitals, to infant clinics, and to those 
who can afford to pay high prices. Far 
more milk could be produced in the high- 
ands than at present; but the grazing 
areas are insufficient to solve the problein 
for the lowlands, especially where large 
industrial towns exist. 

As an example, great efforts have been 
made by the Government of Ceylon to 
vercome these difficultics, but the great 
majority of the children of Ceylon do not 
receive milk, or receive it only occasionally 
and in very small amounts. 


Cow's milk not essential 


Obviously the mother’s milk is essential 
or her infant, but although cow’s milk is 
‘sirable to promote good growth and 
‘ealth of children, it is certainly not 
essential. 

No particular foodstuff is, in fact, 
‘sential, because all the nutrients needed 
‘y man—the amino acids of proteins, 
rbohydrates, fats, minerals or vitamins 
~ate found in both animal and vegetable 
‘ood. * 


‘This statement requires some modification 
S tegarcs the fat soluble vitamins A and D. 
‘tamin \ is not found ready formed in plants, 
out its xrecursors, the carotenes, are very 
“undant in plants, and during passage through 
i¢ intes.inal canal are converted into vitamin 
*. Several sterols can be changed into forms 
‘vitamin D by the sunlight, and some of the 
‘etols ot plants are not the same as those of 
te anime! body. 
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Cattle grazing near the government farm, 


Malaya. Note the proximity of the forest 


What is a milk substitute ? 

With the great advance in the knowledge 
of food and nutrition during the past 25 
years, it should not be difficult to produce 
foods from cereals, pulses, oil seedst or 
other plant products having sufficient nut- 
ritive values to be adequate substitutes for 
milk. 

For any substitute to have wide use in 
the tropics the following properties are 
needed : 


(1) It must be agreeable to taste so that 
infants will take it readily. 

(2) It must be sufficiently digestible and 
nutritious so that a malnourished 
child will soon thrive upon it. 

(3) It must be in the form of an easily 
emulsifiable powder which can be 
distributed in cheap containers. 

(4) It must be cheaper than cows’ milk. 


Composition of a substitute 

The composition may be based on the 
following approximate composition of dry 
whole milk: 





tIn the present-day world shortage of food 
it would be advantageous if the proteins of 
cheap oil cakes were processed for human con- 
sumption; about 20 million tons of oil cake 
are produced yearly. 


per 100 grams 


Protein .. 26.00 g. 
Fat ro 26.00 g. 
Carbohydrate 38.00 g. 
Calcium 1.00 g. 
Phosphorus 0.75 g. 
Iron 0.60 mg. 
per 100 grams 
Vitamin A ae 1,400 I.U. 
Thiamine (B;) .. 0.3 mg. 
Riboflavin (B,). . 1.5 mg. 
Niacin .. ee 0.7 mg. 
Ascorbic Acid (C) 6.0 mg. 
Vitamin D er 20 I.U. 


The two difficulties are the incorporation 
of proteins of high biological value and to 
a less extent the addition and stabilisation 
of vitamins, 


Biological values of proteins 

The human body does not need the 
amino acids in exactly the proportion in 
which they occur in cow’s milk. The 
important amino acids are lysine, trypto- 
phane and methionine. The proteins of 
the human body are rich in lysine, and so 
are the proteins of eggs, meat and other 
foodstuffs of animal origin. 

The protein of soya bean has a high 
biological value, mainly by virtue of its 
lysine content. It does not contain, how- 
ever, as much methionine as is desirable. 
Maize is far too poor in lysine and trypto- 
phane to be suitable as a main substitute 
for milk, but some fraction of maize might 
be used to increase the value in leucine. 
In some respects rice has high biological 
values. The bulk of a milk substitute 
might well be prepared from rice and 
scya bean. 

The protein mass of all foods can be 
fractionated into separate proteins having 
different amino acid composition. A pro- 
tein of very high biological value might be 
obtained by the assembly of fractions 
obtained from the proteins of several seeds. 


The addition of vitamins 

As only some of the necessary vitamins 
will be present in sufficient amounts in 
the cereals or pulses, others must be added. 
Two very rich sources of vitamins are 
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The government dairy farm in Malaya, standing at an altitude of 4,000 feet 


yeast and fish liver oils, the former being 
rich in the water-soluble vitamins of the 
B complex group and the latter in the oil- 
soluble vitamins. 

The use of synthetic vitamins is, how- 
ever, more advantageous. For a whole food 
suitable for infants, and prepared from 
pulses and cereals, the vitamins required 
include vitamins A, C, D and riboflavin. 

The cost of enrichment with these, 
estimated at not more than 2°, of the total 
cost, would be one of the smallest items 
in the preparation of the substitute. 


Past and present substitutes 

Throughout the ages the Chinese have 
used soya bean emulsions and curds pre- 
cipitated from them as a milk substitute. 

A ‘ soya milk ’ factory has been operating 
in Hong Kong for several years, the 
emulsion of the bcans being prepared under 
sanitary and her- 
metically sealed milk bottles. Several soya 
bean preparations have been placed on 
the American and European markets and 
successfully used for infants allergic to 
their mother’s milk or cow’s milk. 

In Italy and Germrny, attempts have 
been made to find a milk substitute for 
infants and children. One, called Mal- 
tavena, was produced early in 1945 by 
Dr. Caprina, chemist to the Peroni 
brewery, Rome. It consisted of an emul- 
sion prepared from a cereal which had been 
malted. Later, malted soya bean was in- 
cluded as well as the cereal. The idea was 
taken up by a British medical unit working 
in Germany, and a modified product was 
used with considerable success in feeding 
infants and children. 

In the department of biochemistry of 
the Indian Institute of Science, Bangalore, 


conditions issued in 


the soya bean has received most attention, 
but preparations from green gram 
(Phaseolus aureus) and the groundnut have 
also been the subject of experiment. 


Future trends 

Much work has been done in labora- 
tories, where many preparations have been 
elaborated for the successful rearing of 
young rats and other animals. 

There have been many more feeding 
trials with infants and children than those 
outlined in this article, but as yet there 
has been no large-scale production of any 
of these preparations. 

It is unlikely that milk will be replaced 
by any substitute in com- 
paratively prosperous countries where 
cattle flourish, or that substitutes will be 
able to compete where milk has been 
largely used for many generations. 

The competition over large areas of the 
tropics is not with milk but with cereal 
foods, the best example being cereal paps 
which are used for the weaning of infants. 
These are far too rich in starch and have 
deficiencies in respect of proteins, several 
vitamins and minerals. A vegetable food 
reinforced with everything in which cereal 
paps are deficient should be sufficiently 
widely acceptable to make a success of 
large-scale production, especially in those 
countiies such as India where vege- 
tarianism is a religious tenet among much 
of the population. 

The problem needs the attention of 
chemical engineers experienced in food 
processing to set up pilot plants in which 
several tons of any promising foodstuff can 
be prepared so that there may be large- 
scale trial feeding among infants and school 
children. 


vegetable 


Study of Fibre 
Growing in 
British Colonies 





Three British specialists have made , 


Marshall Plan study which might lead ; 
the wider growing of fibres in Britis} 


colonies as an economic crop instead of , 
weed, according to the Economic (Cp. 
€ Xperts 


operation Administration. The 
are Messrs. Joseph Bradley of the Britis) 


National Institute of Agricultura! Ep. 
gineering, Richard Kirby of the Colonia! 


Products Advisory Bureau, British Colonial 
Office, and James Oliver, fibre expert and 
director of Textile Industries. 

They have made a five-week study i; 
Cuba and the United States under a 
ECA technical assistance project. Among 
fibres on which U.S. and Cuban experi. 
mental work is being done are ramie and 
kenaf. 

The party went to Cuba after spending 
a week in Washington conferring with 
ECA officials and members of the Depar.- 
ment of Agriculture, whose office oi 
Foreign Agricultural Relations co-operates 
on Cuban experimental work with fibres 
They then returned to the United States 
to visit experimental stations and industria 
firms. 


New techniques sought 

Summing up one purpose of their studi 
Mr. Oliver said the British group had 
looked for new techniques which would 
make possible the growing of fibres 
British colonies on a scientific basis and the 
harvest of crops by mechanical methods 
The experts said that new methods coult 
contribute to economic development 
British colonies in tropical areas. 

At present, Mr. Bradley said, the Britis! 
did very little mechanical extracting 0 
fibre from plants. A wider use of mech: 
anical methods, he continued, based 0 
United States’ and Cuban practice, woulé 
help to save labour as well as time. 





Russian Fertilisers 
for Australia ? 


Australia is to investigate the po: sibility 
of buying sulphate of ammonia, urgent! 
needed fertiliser, from Russia ‘ecau® 
Britain has indicated she cannot continue! 
supplement Australian production. Th 
was announced by Commerce Miinistt 
John McEwen, who said the fertiliser ¥ 
badly needed for the sugar, tobace 
vegetable and other crops. 
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Grass Driers 
Their Construction and Operation 


P. H. SOUTHWELL 





— 


The artificial drying of grass as fodder for livestock has been attracting considerable attention in the United 
Kingdom and elsewhere during the last few years. The process is more expensive than haymaking or ensiling, 
but it has the advantage of supplying a concentrated food of maximum nutritive value, provided the grass is 
cut at the right stage and drying is efficiently performed. It may also be capable of wider application where 
seasonal conditions involve long periods when food is scarce. The subject is discussed and a number of types 


of drier at present in use are described in the following article. 





<4 those areas of the world where it is 
possible to grow good grass as the basis 
of stock feed, methods of grass conserva- 
tion are of great importance, especially 
when the climate is unfavourable during 
the greater part of the year. The term 
‘grass conservation ’ is generally accepted 
as meaning the preservation for winter use 
of young, leafy summer grass at the stage 
in its growth of maximum protein content 
and digestibility; it therefore implies 
avoidance of the loss of feeding value 
normally incurred in haymaking, although 
this is, strictly speaking, a process of con- 
servation. Haymaking may result in a loss 
of food value of the order of 40°, and its 
product is more suited to maintenance of 
stock rather than production of milk and 
meat; ensilage reduces this loss to about 
20°,,, but grass driers provide a means of 
conservation in which wastage may be 
almost eliminated. Grass drying is a more 
costly and complicated process requiring 
greater capital outlay, but it is capable of 
producing a concentrated foodstuff. 


Value of the method 





The value of this method of grass con- 


servation is greatly dependent upon intro- Chopped dried grass issuing from the cyclone of a high-temperature drier 


ducing the material to the drier at the right , yy 
stage of growth and in a form in which it Principles involved output of a drier—will depend upon the 
can be most efficiently dried. The pro- Any drier is essentially a machine for ™0isture content of the ingoing grass (the 


cedure for cutting and conveying immature evaporating moisture. This entails the uantity of water to be removed), the 
green grass is obviously very different from provision of heat and a means of heat temperature and rate of flow of the ingoing 
taymeking, but more than brief mention exchange between the grass and the heating 84S€S (the heat supply) and the method of 
of machinery for this work and ancillary element. Freshly cut grass contains about heat exchange. Many types of grass drier 
to the drier—that is, for delivering grass 80°, water and 20°, dry matter and it is have been evolved: all depend upon some 
in the required form and removing the the function of a drier to reduce the former form of furnace, but vary widely in the 
dried product—is beyond the scope of this to about 10°/, without scorching or burning. ™ethods of heat supply and heat exchange 
article. The introduction of mobile driers This is achieved by the direct method of 2d in mechanical construction. 


is, however, a great assistance in solving the forcing hot furnace gases and air through There are two main classes of grass 
Problems of maintaining a steady supply of the wet grass. Thus the time taken for drier: ‘ low-temperature ’ driers, in which 
correct material. the drying process—in other words, the the hot air and gases are introduced at 
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A portable tray drier assembled and ready for work. On 
on the right a fuel trailer. Note that drier is of two-tray type with inner tray 


dried grass ; 





i” i. . 
- ead 


the left is a baler to deal with the 


for driest grass and re-circulation covers 


about 300 F. or less, and ‘ high-tempera- 
ture’ driers, where the ingoing gases may 
be at temperatures as high as 1400 F. 
The former, simpler type can be sub- 
divided into tray and conveyor driers. 
High-temperature machines are not de- 
signed for use with long grass and are 
mainly of the rotary drum or pneumatic 
type, the latter operating at the highest 
temperatures. Owing to certain difficulties 
of working high-temperature driers, a 
third class, which may be termed ‘ two- 
stage ’ driers, has recently appeared. Most 
of these have a high-temperature stage 
followed by a low-temperature stage. 


Tray driers 

This is the simplest type of drier and 
consists of a perforated tray or trays bearing 
a layer of grass through which hot geses 
are blown or drawn by a fan. It will be 
appreciated that if only one tray is provided, 
then as the grass becomes progressively 
dry the temperature drop of the hot gases 
passing through the tray will decrease; in 
the extreme, when the grass is quite dry 
there will be no heat exchange and the 
gases will pass through at a constant tem- 
perature of about 300°F. At the end of the 
drying process, therefore, the efficiency of 
the drier will be low and in all but the very 
simplest tray driers an attempt is made to 
reduce this disadvantage by the use of more 
than one tray—or the equivalent—and 
other means of fully utilising the heat 
supply. It is sensible at this point to 
distinguish between single- and multi-tray 
machines. A single-tray drier may con- 
sist, ambiguously, of one or more trays, 
but the whole process of drying a batch of 
grass is carried out in any one tray—the 
grass is not moved. With a multi-tray 
drier two or more trays contain grass of 
varying dryness; the grass is moved from 
one to another or the position of the trays 
in the heating system is altered as drying 
proceeds. 

To obtain the highest efficiency with a 
single-tray drier it is necessary to accelerate 
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the concluding phase of drying by forking 
and turning the grass. ‘Thus, under any 
given conditions of wet grass moisture 
content and heat supply the labour require- 
ments of the drier will depend upon the 
volume of grass in the tray; the greater the 
volume of grass the less frequent the need 
to agitate it. One make of drier uses this 
principle to ensure that the machine is in 
ope:ation throughout the 24 hours, but is 
only attended to twice during that time— 
at the beginning and end of the working 
day—the number of men required at these 
periods being dependent upon the total 
quantity of grass to be handled. 

To assist in accelerating the final stages 
of drying, a logical development was the 
provision of two trays, one for wet grass 
and one for partly dry grass. Furthermore, 
in order to fully utilise the heat supply, the 
ingoing gases can te circulated through the 
partly dry grass first and then passed on to 
the wet tray or recirculated by the fan. 
In one type of multi-tray drier the hot 
gases first pass through the dry tray and 
are then reheated before being blown 
through the wet tray by a second fan. 

Another method, without reheating, is to 
move the grass against the gas flow. It is 
preferable to have at least three trays 
arranged one on top of the other. In the 
case of hot gases being introduced at the 
bottom of the series, the uppermost tray 
is filled with wet grass and the lowest one 
with almost dry grass; each time a bottom 
tray of completely dried grass is removed 
the intermediate ones are moved down and 
a fresh tray of wet grass is placed on top. 
Alternatively, the grass may be moved 
from tray to tray and in one make of drier 
the trays are dispensed with altogether. 
One deep tray is filled with wet grass and 
as the lower half dries shrinkage permits 
another layer of wet grass to be placed on 
top; the gases are then still leaving the 
drier saturated with moisture and high 
efficiency is being maintained. As drying 
proceeds another layer of wet grass is 
added, and after a final run this last layer 





is removed and placed in the bottom of the 
tray when the other two dried layers have 
been extracted. Another cycle is then 
commenced. 

In some types of drier the hot gas supply 
is divided between a wet and a dry tray of 
grass. As the latter is emptied, partly dr 
grass is transferred from the wet tray. 
which is refilled. Agitation of the 2rass 
can thus be concentrated in one tray and 
the outgoing gases from this tray can be 
recirculated. One make of drier has the 
tray furthest from the heat supply filled 
with wet grass and the one nearest the 
furnace filled with almost dry material, 
Covers over the latter enable the outgoing 
unsaturated gases to be recirculated by the 
fan and two pairs of trays are provided to 
preserve continuity of drying. 


Conveyor driers 

In conveyor driers the wet grass is 
moved along by perforated belts or over 
stationary trays by some mechanical means, 


















































Stationary tray drier of the two-tray type 

with recirculation from driest tray.  /Ilus- 

tration shows furnace, single fan and 
divided flow to the trays 


such as tines projecting through slots in the 
tray and imparting the correct motion. 
The principles of operation are the same 
as for tray driers, the conveyor only pro- 
viding a further means of obtaining a high 
efficiency and reducing labour. A con- 
veyor type drier has the advantage that 
steps may be introduced to turn and 
agitate the grass during the drying process, 
which may be broken up into stages as with 
a multi-tray drier. The conveyor normally 
passes the grass at a selected speed through 
an insulated drying chamber or chambers 
to which the hot gases are introduced ‘ 
One make of conveyor drier with single 
drying chamber has two conveyors if 
series so that the grass is turned in falling 
from one to the other about ha’fway 
through the drying process. Gases which 
have passed’ through the nearly dry gras 
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being similar to that of a simple tray drier. 
Another type of single-chamber drier 
utilises the principle of moving the grass 
against the gas flow. Wet grass is fed on to 
an Upper conveyor and at the end of the 
charnber is turned over on to a lower 
conveyor travelling in the opposite direc- 
tion. ‘The hot gases are supplied from 
belo'y and therefore pass first through the 
driest grass and then through the wet grass, 
which they leave saturated. This system is, 
of course, the same as for a tray drier with 
two trays in which grass is moved towards 
the heat supply, the only difference being 
that the grass is mechanically handled at 
a speed which can be easily controlled 
through a gearbox. 

Mechanical handling by a conveyor is 
also of assistance in the drying of grass in 
stages to achieve a high efficiency. Two or 
more chambers through which material is 
conveyed at a desired speed are supplied 
with hot gases at temperatures according 
to the degree of dryness of the grass they 
contain. Thus, in one make of drier gases 
are blown through a second chamber in 
which the grass is partly dried and are then 
mixed with hotter gases and fed to a first 
chamber containing wet grass, from which 
they exhaust. This is, of course, very 
similar to a multi-tray drier with reheating. 
Conveyor machines of this type are also 
wailable with three stages. 


Rotary drum driers 

In this type of higher-temperature drier 
chopped grass is fed in at one end and 
travels along a horizontal slowly-rotating 
drum by means of vanes inside the latter. 
These vanes not only move the grass along, 
out lift it up to fall through the hot gases 
travelling in the same direction. The gases 
ire normally sucked through the drum by a 
an, thus assisting in moving the grass 
through the machine, and are cooled by the 
vet grass at the inlet end, so that the dry 
grass at the outlet end is not scorched or 
urnt and the heat supply is fully utilised. 
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The temperature of the inlet gases may be 
as high as 600°F. and is usually greater 
than 300°F. 

One make of drier combining the prin- 
ciples of rotating drum and pneumatic 
high-temperature drying also has baffles to 
impede the progress of grass through 
the drum and to assist in separating 
the quickly drying light material from the 
heavy, wet particles. In this case the 
movement of the grass through the drum 
is largely dependent upon the stream of 
gases flowing through it, the vanes being 
mainly to lift the material so that it falls 
through the gases, and the baffles to give 
additional agitation and prevent wet par- 
ticles reaching the outlet end. The tem- 
perature of the inlet gases in this machine 
is in excess of 1,000°F. and the velocity is 
such that the chopped grass is removed 
from the hottest zone as soon as dried. 


Pneumatic driers 


In pneumatic driers hot gases at between 
600° and 1,000°F. or more are sucked 
through a pipe at high velocity and chopped 
wet grass is fed at a constant rate into this 















































Conveyor drier. Single chamber type 

utilising principle of moving grass against 

gas flow; hot gases first pass through 
driest grass, Two conveyors 


gas stream. The grass is carried along by 
the gases and dried in the process. Some 
arrangement is normally incorporated in 
the design of the machine to ensure the 
removal of particles which have dried, 
damp and therefore heavier material re- 
maining in the drier for a longer period. 
It is also usual to provide a means of 
breaking up any lumps of grass which may 
form, owing to the risk of fire. At the 
outlet end of the drier the gases and the 
grass particles are separated in a cyclone or 
similar unit. 





Left: Conveyor drier. Two-chamber type 

with two fans and re-circulation from driest 

chamber. Re-circulation gases are mixed 

with hotter gases from furnace and fed to 

wet chamber from which they exhaust. 

Single conveyor. Right: Pneumatic drier 
of the two-stage type 









































Two-chamber, two- 

conveyor type with re-circulation from 

driest chamber. Single fan. Grass falls 

from one conveyor to another about half- 
way through drying process 


Conveyor drier. 


The high velocity and high temperature 
of the gas/air stream in pneumatic driers 
makes it very necessary that sufficient wet 
material is fed in to cool down the gases 
and prevent fire, that the feed is continuous 
and at a constant rate, and that too much 
material is not supplied or insufficient 
drying may result. It is because of these 
and other difficulties in the operation of 
high-temperature pneumatic and drum 
driers that two-stage machines have been 
developed. 


Two-stage driers 


Most of these machines have a high- 
temperature stage followed by a low- 
temperature stage and many are combina- 
tions of a pneumatic and a rotary-drum 
drier. In one case a pneumatic drier does 
not complete the drying process and grass 
passes to a more easily controlled low- 
temperature drum drier for the concluding 
phase. In another a high-temperature 
drum drier is followed by a medium- 
temperature pneumatic drier. The aim 
































in all cases is to obtain better control over 
the final stages of drying whilst retaining 
the advantages of the high-temperature 
machine for the initial stages. 

One type of two-stage drier is pneumatic 
throughout. By means of a disintegrator 
and feeder the grass is forced into a drying 
chamber in the form of a jet which comes 
into momentary contact with a stream of 
very hot gases. Rapid preliminary drying 
then takes place and as the jet expands and 
breaks up, the material is automatically 
selected for reintroduction to the hot zone 
or, if sufficiently dry, is caught by a spiral 
current of cooler gases in which final drying 
occurs. 


Fuels and heat supply 

The major requirement for grass drying 
is heat and all types of drier depend upon 
some form of furnace, a fan, and a supply 
of cold air to dilute the furnace gases to the 
required temperature for passing through 
the machine. Clean, smokeless combustion 
is therefore essential and it is important 
that a constant temperature of furnace 
gases be maintained. In the case of gas- or 
oil-burning and automatically-stoked coal 
furnaces it is usual to provide thermostatic 
control, whilst with hopper-fed coke 
furnaces skilled operation of the diluting 
air damper is necessary. A _ thermostat 
with overriding manual control is often 
preferred for high - temperature driers 
where variations of rate of feed of grass 
require quick adjustments of inlet gas 
temperature. With oil- and gas-burning 
furnaces it is also advisable to provide 
automatic shut-off if the flame should be 
extinguished. 

Of the five types of fuel which may be 
used, coal, coke, gas, oil and electricity, 
it is probable that oil is most suitable for 
grass drying. It is the same grade of fuel 
as is used for diesel tractor engines and 
will give complete and smokeless com- 
bustion with no products likely to con- 
taminate the material being dried. The 
cost of using oil fuel may be higher than 
with coke or coal, but it has a convenience 
value which cannot be assessed, especially 
in the case of mobile driers. Coke is the 
most suitable solid fuel. Ordinary hand- 
fired coke furnaces do not give a sufficiently 
steady temperature, but gravity-feed fur- 
naces are capable of doing so. ‘The 
operating costs in this case are comparable 
to those of coal, although the capital costs 
are lower because suitably designed fur- 
maces are necessary to achieve smokeless 
combustion of coal. The value of coal for 
grass drying depends mainly on the avail- 
ability and price of grades containing a 
low percentage of volatile matter. With 
both coke and coal it is necessary to in- 
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corporate spark traps in the furnace design. 

It is possible that in areas where cheap 
hydroelectric power is available and supply 
lines are suitable, electricity may be used 
for heating. In general, however, although 
running costs would be low, operating and 
capital costs are so high as to confine the 
use of electricity to power supply for 
motors, etc. 


Performance 

Grass drying is essentially a flexible 
operation and considerable differences in 
ease of control of different driers and in 
skill of operators and management give 
rise to wide variation in results. Per- 
formance is also dependent upon the con- 
dition in which grass is supplied to the 
drier. Freshly cut grass with a moisture 
content of 80°,, and a dry matter content 
of 20°, is spoken of as having a 4 : I water 
ratio, i.e. 4 cwt. of water must be evapor- 
ated to produce 1 cwt. of dried grass. If, 
however, the grass is allowed to wilt before 
reaching the drier the water ratio may be 
reduced to only 2:1, with consequent 
increase in output per hour of the drier. 
Wilting is not possible if the grass is cut 
and loaded in one operation. 


Efficiency factors 

The main features of drier performance 
are the output rate (usually expressed as 
cwt. of dried grass per hour), the fuel 
consumption, the rate of evaporation and 
the specific evaporation (i.e. Ib. of water 
evaporated per unit quantity of fuel). The 
loss of dry matter or crude protein and 
carotene content is also of importance. 
Performance is limited by the maximum 
possible evaporation rate and sometimes by 
the mechanical design of the drier. The 
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former limiting factor is chiefly dependent 
upon the heat supply, which in turn is 
governed by the maximum safe rate of fuel 
consumption and by the safe hot gas tem. 
perature of the drier design, these two being 
related by the volume of cold air provided 
for mixing with the furnace gases. Li:nita- 
tion of input and output rates of grass may 
be imposed by the mechanical design or 
by the ancillary machinery, because these 
rates rise steeply with decreasing moisture 
content of ingoing material. 

It is only possible to give a general 
indication of performance and _ labour 
requirements of the various types of driers 
because of the many variables involved, 
Simple single-tray driers have an output of 
about } to 2 cwt./hour according to design 
and require one or two men; multi-tray 
driers can produce 2 to 4 cwt./hour and 
require two, three or even four men. 
Single-conveyor single-chamber driers have 
outputs of 3 to 4 cwt./hour and need two or 
three men; multi-chamber or multi-con- 
veyor driers can produce up to 10 cwt. hour 
in some cases with the same labour require- 
ment. High-temperature and two-stage 
driers have outputs from 5 to 20 cwt. hour, 
the most common being about to to 12 
cwt./hour, and require three to six men 
according to size and complexity. Most of 
the more efficient driers have a specific 
evaporation of about 7 cwt. of water per 
cwt. of coke and stationary machines usuall\ 
have a higher thermal efficiency than 
mobile types because all ducting, chambers 
and so forth can be well lagged. 

In countries with a climate favourable 
to grass the average yearly output of a 
grass drier is likely to be of the order of 
200 tons, but will vary quite considerabl 
with rainfall. In areas of very low rainfall 





A stationary conveyor drier in typical installation 
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or during drought the output of a drier, 
espe: ially a stationary drier, may be limited 
by the quantity of grass available; where 
there is an annual rainfall of 20 to 30 in. 
the output may be as high as 300 tons per 
annu 1, but with rainfall greater than 40 in. 
the \carly output is again reduced and is 
often less than 100 tons. In the lower rain- 
fall areas the grass can be cut with a lower 
moisture content and wilting may be 
carried out with less risk of grass getting 
wetter instead of drier than is the case in 
some high rainfall areas. Furthermore, 
the lower the annual rainfall the greater the 
attention likely to be paid to methods of 
grass conservation and to the growth of 
high - vielding, drought- resisting crops : 
these facts, combined with the use of 
mobile driers, may result in quite reason- 
able annual outputs. 

The value of grass drying will greatly 
depend upon the availability and relative 
cost of feeding stuffs in any area. It is, 
however, the only convenient way of 
obtaining a protein-rich food from grass- 
land and may have considerable poten- 
tialities in some countries. The difficulties 
of production of good quality dried young 
grass equal to a concentrated food are the 
uneven growth of grass and the high degree 








An American mobile, rotary-drum, high-temperature drier 


of skill and administration required. The 
latter may be overcome. 

The needs of the large farmer are easily 
met, but those of the farmer desiring to 
dry a small acreage of grass are best dealt 
with by co-operative ownership of a large 
drier of the high-temperature or conveyor 
type or by individual ownership of a small 
tray or conveyor machine with an output 
less than 4 cwt./hour. The large drier is 
often most economical to run, but the 
overhead costs in co-operative ownership 
may be great and the machine would 
probably have to be of the mobile type. 
A small conveyor or tray drier will have a 
somewhat lower efficiency, but lower 


capital cost and may be more easily 
fitted into the management of the farm. 
Furthermore, small driers of this type 
can often deal with a wide range of 
material, including even green hay and 
corn. High-temperature driers, although 
unable to deal with the latter, can dry any 
green crop which can be chopped short, 
including sugar beet tops. The ability of a 
drier to handle other materials as well as 
grass is of importance in operating it for 
as long a season as possible to offset the 
high capital cost. 





All photographs in this article supplied by the 
National Institute of Agricultural Engineering. 
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HE world rice harvest of 1949-50 

(August-July) is estimated at 3°, less 
than the preceding year and slightly above 
the pre-war average, according to the Office 
of Foreign Agricultural Relations. Produc- 
tion is forecast at 7,400 million bushels, 
compared with 7,600 million bushels a 
vear earlier and with 7,300 million bushels 
during the pre-war average (1935-36/39-40) 
period. 

The decline is centred in Asia, where 
China’s crop has dropped sharply. The 
world acreage is about 3 million acres or 
1.4°,, less than in the preceding year, 
principally as the result of acreage reduc- 
tions caused by civil disturbances in the 
surplus area of Asia. European and 
African harvests are expected to approxi- 
mate those of a year earlier, while record 
crops may be produced in North and 
South America. 

Asia’s production is forecast et 6,850 
millior. bushels, or about 93%, of the 
world’s total. It is 3% less than 7,050 
million bushels in the preceding year and 
2", less than the pre-war average of 7,000 
million bushels. Output decreased sharply 
in China and Burma and a smaller crop 
8 reported in Korea. Production, how- 


‘ver, is indicated to be larger in Japan, the 
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Philippines and Taiwan, and in India 
and Pakistan it may equal or exceed last 
year. 

China’s harvest is estimated at 2,180 mil- 
lion bushels, or 8°, below last year and 11°, 
below the pre-war average. The acreage 
harvested approximated that of last year, 
but summer floods caused a pronounced 
drop in the per acre yields. 

Official estimates are not available for 
Indian rice acreage and production in 
1949-50. Acreage is reported to have in- 
creased and weather conditions generally 
have been reported favourable. Given a 
record acreage of 61,500,000 acres, slightly 
larger than last year, and yields equal to 
the pre-war average, a crop of 1,585 million 
bushels would be produced. If above- 
average yields are harvested, the 1949-50 
crop may exceed this estimate. 

In the case of Pakistan, official statistics 
for rice production have not been available 
since 1947-48. Taking into consideration 
the available data on the acreage of the 
1949-50 autumn and winter crops and 
weather conditions thus far, the total area 
planted may be only slightly smaller than 
in the year before and production may 
approximate or exceed the unofficial 
estimate of 585 million bushels for 1948-49. 


Rice Production Declines 


Europe’s production is estimated at 55 
million bushels, about the same as in the 
preceding year and 4°, larger than before 
the war. The acreage was 15°, above the 
pre-war average, but the per-acre yields 
are lower than the pre-war average, prin- 
cipally because less fertiliser was used 
compared with pre-war application. 

The record harvest of North America 
is estimated at 113 million bushels, com- 
pared with 110 million bushels in the pre- 
ceding year and 62 million bushels before 
the war. This increase is due primarily 
to a gain in the United States, where the 
acreage and production increased 2°/, and 
5°% respectively. 

Mexico increased its planted area 10°, 
but low yields per acre resulted in a smaller 
crop than the ‘ear before. 


Production in Central America totalled 
8.8 million bushels, compared with 9g 
million in the preceding year and only 4.8 
million bushels before the war. Record 
acreages planted in Panama and Costa 
Rica resulted in a marked increase in the 
production of those countries. Smaller 
crops were harvested in El Salvador, 
Guatemala, Nicaragua and British 
Honduras. 





NEW BOOKS 


Forage Crops 


By Gilbert H. Ahlgren. Pp. x and 
418. McGraw-Hill, New York, 1949, 
$5. 

This further contribution in the series 
of McGraw-Hill publications in the agri- 
cultural sciences is, like the others, 
primarily based upon lecture notes and 
intended as a textbook on the subject for 
the use of the great number of students 
who annually pass through the state col- 
leges of the U.S.A. Although such books 
must necessarily appear to be somewhat 
elementary in subject matte: and approach 
to specialists in the various fields already 
covered in the series, they do nevertheless 
represent valuable works of reference on 
the many and varied aspects of American 
agriculture and crop agronomy, and as 
such are very acceptable to agriculturists 
in other lands. 

Prof. Ahlgren attempts the 
difficult distinction of ‘ forage crops’ as 
those crops harvested by man and later 
fed to livestock. Although many of the 
species discussed play important parts in 
the pastures of the U.S., the emphasis 
here is on their cultivation as crops 
primarily in arable rotations, for conserva- 
tion as hay or silage (there is no reference 
to the American dehydration industry, 


always 


even under alfalfa). 

About half the book up by 
chapters on the crop species themselves. 
These include, in addition to the well- 
known lucernes, clovers and grasses, also 
those forage crops which have become 
characteristic of the forage make-up of 
America, the lespedezas, kudzu vine, ladino 
clover, sweet clover, brome grass and 
Sudan grass. Some of these represent 
examples of outstanding success in plant 
introduction from other lands, and are 
now, with the soya bean, making a great 
contribution to the total fodder resources 
in the U.S. Forage agronomists in other 
lands have looked these 
successes, but the number of areas in the 
world where they may be repeated with 
the same species is extremely limited. 


is taken 


enviously at 


Each crop species is dealt with on a 
more or less uniform basis, covering its 
characteristics, history and adaptation, 
culture, seeds mixtures, cutting treatments, 
feeding value and method of utilisation. 
Ladino clover, for example, is stated to be 
primarily a pasture legume which has now 
earned a secure position in American 
agriculture ; it is included in this book 
because it does contribute both yield and 
quality in certain hay mixtures in those 
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regions where it is adapted. The history 
of its introduction into the United States 
does not agree in all particulars with that 
worked out recently by an Italian botanist 
on the reviewer’s staff. 

The chapters comprising the latter half 
of Prof. Ahlgren’s book deal with all 
matters concerned with the cultivation 
of the many forage legumes, grasses and 
cereal hay crops covered in this book. 
Here one finds information on hay and 
multi-purpose mixtures, preparation of 
seedbed and seed placement, hay standards 
adopted in the U.S., the growing and 
ensiling of special crops for silage, the 
role of plant breeding, and the specialised 
problems of the production of seed. 

To those who wish to tidy up their ideas 
of American forage crop agronomy, this 
book can be highly recommended. 

R. O. WuHyTE. 


Cherries 


By Norman H. Grubb with a fore- 
word by H. V. Taylor. Pp. viii and 
186. Crosby Lockwood, London, 


1949, 30S. 

Cherries have been grown in England 
for many generations yet comparatively 
little has been written on their culture so 
that this book will be especially welcome. 

Mr. Grubb has had a life-long experi- 
ence of commercial cherry growing in 
Kent and a long association with the East 
Malling Research Station. 

The book is divided into two parts. 
Part 1 deals with commercial cherry 
orcharding and Part 2 is devoted to the 
classification and a detailed description 
of numerous varieties grown in this 
country. 

The information on orcharding problems 
is very comprehensive and practical. The 
importance of suitable site, soil and 
climate is stressed and is shown to be of 
prime importance in selecting new land 
for cherry growing. 

Questions of propagation and of root- 
stocks are fully discussed ; choice of 
varieties, planting and orchard manage- 
ment are well covered and it is obvious 
that the author is closely conversant with 
field management. 

The necessity of planting together 
varieties which are compatible the one 
with the other in order to obtain full crops 
is stressed and the lists of varieties, es- 
pecially useful to the grower, will also 
assist the nurseryman in catering for those 
varieties most in demand and most profit- 
able to grow. Lists are also included for 


the amateur who wishes to grow small 
compact trees in his garden. 

Pests and diseases of the cherry are not 
numerous but timely measures of contro] 
are necessary, e.g., for aphis and b-own 
rot, and the latest control methods ar set 
out clearly and concisely. 

A confused nomenclature has for long 
been a source of irritation and loss »oth 


to the nurseryman and the grower of 


cherries. In this connection the author 
has given special attention to the identi- 
fication and description of numerous 
varieties growing in the orchards of Kent 


and the West Midlands. ‘These details 
together with a key to varieties and 
superbly reproduced coloured _ photo- 


graphs of some twelve varieties popular 
with growers today, should prove in- 
valuable to the grower, nurseryman or 
salesman, who wishes to clear up prob- 
lems of correct naming in existing orchards. 

The intending grower will find much 
of value in its pages ; established growers 
and nurserymen will value the description 
of varieties ; and the student, while getting 
a clear overall view of cherry culture can 
also pursue his studies through the works 
of reference included in the extensive 
bibliography at the end of the book. 

This is a notable book which is likely to 
remain the standard work on cherries for 
many years. 

E. W. Hoses. 


Suppression of Weeds 
by Fertilisers and 


Chemicals 


By H. C. Long and Dr. Winifred 
Brenchley. Pp. xiii and 96. Crosby, 
Lockwood, London, 1949, 7s. 6d. 
This book first appeared in 1934. In 
its new and slightly enlarged edition it 
still provides a practical account of the 
main materials available for the chemical 
elimination or control of weeds. The 
authors have been faced with the usual 
problem associated with a popular agri- 
cultural book—will a revised version keep 
it sufficiently up to date or should the book 
be totally rewritten ? They have chosen the 
former course, but one could wish that 
they had undertaken a more vigorous 


revision. There has been something of 2 
revolution in weed control since the 
con- 


thirties; new developments have bee! 
siderable. The outlook of agricultur® has 
changed even more. Yet the first chapter 
of this book, which discusses the general 
losses caused by weeds, preserves its text 
as if there had been no second worl: wat 
and as if the agricultural depression was stil 
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us. Thus on page one we read: 
aes are very difficult, and low prices 
were the vital factor in the agricultural 
depression of 1934... .’ Indeed, in this 
opening chapter every fact and statistic 
; to conditions which have now passed. 
uld not have been difficult to replace 
this chapter with one more appropriate to 
post-war agriculture. Again, however true 
it may be that a number of the weed- 
controlling substances known in 1934 are 
still considerably used today, the chapters 
dealing with each of these retain their 
older references and in one case—sodium 
chlorate—the costings given are still based 
upon pre-war prices. 


wit! 
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— 
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The major revision has been to add new 
chapters dealing with dinitro-orthocresol 
and the selective hormone-type weed- 
killers, MCPA and DCPA (or 2,4-D). 
Also, a valuable article on the latter class 
of weed-killers by Professor Blackman is 
reprinted as an appendix. The new 
chapters are adequate, though their brevity 
might suggest that these new substances 
are not particularly superior to the older 
materials used in weed control. However, 
most readers will realise that this book is 
intended to be concise and practical rather 
than an expansive treatise; indeed, it is a 
handbook far more than a textbook. 

There is one rather bad error in the 
chapter on DNOC. Its use is urged 
because of its relative harmlessness to 
humans! The authors may well have 
meant to imply a relative harmlessness in 
comparison with such very poisonous or 
corrosive substances as the arsenicals or 
sulphuric acid, but one fears that some 
readers may assume that DNOC can be 
handled without much thought about risk. 
The recent Report of the Medical Research 
Council has referred to deaths among 
workers in 1947 spraying fields with dilute 
solutions of DNOC, and other investiga- 
tions also reported have shown that DNOC 
possesses an acute toxicity. No practical 
discussion about DNOC as a weed-killer 
should omit a few cautionary sentences. 

Apart from this last point, however, none 
of these criticisms invalidate the usefulness 
of this book. Its technical ‘ meat ’ is still 
sound enough. Indeed, having regard to 
its price and size, it still offers unusually 
good value to the practical farmer or 
grower. One cannot help feeling, how- 
ever, that a more thorough process of 
revision, including a good deal of rewriting 
in the earlier chapters, will make a fourth 
edition vastly superior to this 1949 edition. 
If this were to be done, the book would 
certainly be the leading work of its kind 
and not merely one of several that are now 
available. 


D. P. HopKINs. 
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Farmer Victorious: 
Money. Mart. and 
Mother Earth 


By William J. Hale. Pp. xii and 241. 
McCann Inc., New York, 1949, $3. 


Dr. William J. Hale made his name in 
the U.S.A. at the time of the great agri- 
cultural depression of the ’thirties, although 
he is little known in this country. It is he 
who in his book The Farm Chemurgic 
had coined the word chemurgy, denoting 
the industrial utilisation of farm crops and 
surpluses. His public activities go back 
to the early ‘twenties and had much to do 
with the passing of the tariff act in 1922 
protecting the chemical industry, which 
was then hardly in existence in the U.S.A. 
His great triumph came in 1935 when the 
National Farm Chemurgic Council was 
formed with the help of Henry Ford and 
his son Edsel. The efforts of this Council 
led to the establishment of the four 
regional research laboratories, which have 
become worid-famous. Dr. Hale, who is 
research consultant to the Dow Chemical 
Co., has made many contributions to 
science, but is best known for his books 
Farmward March, Prosperity Beckons and 
Chemistry Triumphant. 

The present book departs from earlier 
standards. Instead of critical examination 
and strictly scientific treatment, the book 
sinks in parts to the mediocrity of an 
embittered and ill-mannered pamphlet: 
‘A veritable hoax of hoaxes wes foisted 
upon this country in 1945 et Bretton 
Woods, New Hampshire, when foreigners 
and duped American economists concocted 
what is known as the International Bank of 
Reconstruction and Development.’ ‘Heie’s 
hoping that not one dollar of foreign stuff 
shall land on our shores.’ ‘ But what we 
need are stalwart men of courage and a 
government rid of crackpots and inter- 
nationalists.’ And so it goeson. Dr. Hale 
uses a mixed palette and does not hesitate 
to lay his colours on thickly and indis- 
criminately : the Dark Ages government 
in this chemical age, Christian principles, 
economic trends, geopolitics and agricul- 
tural finance jostle plant hormones, organic 
compost, penicillin, chlorophyllised chew- 
ing gum, breath purifiers, chemurgic 

alcohol, castor oil and other topics. The 
picture that emerges is a little bewildering. 
Yet it is held together by an original idea 
which Dr. Hale develops approximately 
as follows: since the invention of the 
money-lending business in Babylon more 
than 4,000 years ago, every civilisation has 
suffered from it. Persian, Phoenician, 
Gr.ek, Hindu, Roman and other civilisa- 
tions ‘ who have engaged in the money- 





lending business in this world have in- 
variably met with dire fate’ (presumably 
because of it). Farmers have traditionally 
suffered most from it. Chemurgy, how- 
ever, gives them an effective means of self- 
defence at last and by ‘ dove-tailing ’ 
agriculture with other industries, it will 
enable Man to establish an era of plenty 
in which money-lending has no place; 
‘A stalwart leader is needed who hes the 
will and might to cast out the horde of 
money-changers lurking in high places.’ 
‘ Providentially, there will appear a Man- 
on-Horseback and a new party on a 
chemurgic basis will be born.’ As far as 
the U.S.A. is concerned, the name recom- 
mended is National Agrarian Party, which 
‘is destined to proclaim a Scientific Deal.’ 


M. K. SCHWITZER. 


Farm Machinery 


By G. Culpin, M.A., Dip. Agric. (Can- 
tab.). Pp. 523. Crosby Lockwood, Lon- 
don, 3rd edition reprinted 1949, 21s. 


Mr. Culpin’s book on farm machinery has 
achieved the status of being the standard 
British text book on this subject; if proof 
of this is required one need only point to 
the fact that since the first appearance of 
the work in 1938 two new editions and 
three reprintings have been called for. 
The present work is a reprinting of the 
third edition which appeared in 1947. 

Mechanisation of farming practice is pro- 
ceeding at an ever-quickening pace and 
every year sees important additions to the 
range of machinery produced by manu- 
facturers ; it is in the circumstances impos- 
sible for any work to be completely up to 
date except for a comparatively short period, 
but with this necessary reservation the work 
2dmirably fulfils its intention of providing 
a clear and well balanced account of the 
very wide field which it covers. 

The third edition presents the feature 
that in consequence of recent develop- 
ments in tractor design, and particularly of 
the tool bar and the hydraulic lift, the two 
chapters dealing with this subject have 
been completely rewritten. Otherwise the 
book retains its original form with such 
additions to the text as have been ren- 
dered necessary by the lapse of time. 

The clarity of exposition and the absence 
of obscure technicalities makes the book 
an admirable one for the working library 
of a farmer who, though he may possess 
no engineering training, perforce finds him- 
self compelled to master sufficiently the 
intricacies of the numerous mechanical 
devices and the more elementary aspects of 

engineering problems with which he is 


daily confronted. 
H.T. 





Agricultural Production in the British Colonies 


N a review of developments in Com- 
monwealth trade within the sterling area, 
the the United 
Board of Trade has given some figures of 


President of Kingdom 
the Colonies’ contribution to the sterling 
area’s needs for raw materials. These 
showed that supplies of hardwood from 
the African Colonies to the United King- 
dom had increased from 1.6 million cubic 
million cubic feet 


feet before 1939 to 7.5 
in 1949 ; that in 1949 West Africa had 
appeared for the first time as a supplier of 
plywood and up to the end of August had 
sent the United Kingdom 8 million square 
feet; that the Colonies now supply 5°,, of 
the United cotton imports 
compared with 2°,, before the war ; that 
East African sisal production, which rose 


Kingdom’s 


from 125,000 tons pre-war to 150,000 tons 
in 1948, met all the United Kingdom’s 
requirements and allowed for dollar-earn- 
ing exports, and that in fifteen years time 
the tung oil industry now being developed 
in Nyasaland will probably meet all the 
United Kingdom’s requirements for tung 
oil. 


Scope of the schemes 

The achievements and plans that lie at 
the back of these figures are the result of 
schemes, large and small, in operation, or 
projected, throughout the Colonies, and 
similar schemes and plans exist for a 
number of other products. Several schemes 
are the work of the Colonial Development 
Corporation : in its first Annual Report, 
issued in July, the Corporation was able to 
state that during its first year of existence 
it had put nine schemes into operation 
four in the West Indies, one in the Falk- 
land Islands, two in Central Africa, one in 
West Africa, and one in the Far East. 
Four of these schemes are to increase 
agricultural and forestry production since 
they are concerned with timber production 
in British Guiana, the operation of a large 
farm for poultry and egg production in the 
Gambia, tung-growing in Nyasaland, and 
hemp production in North Borneo. One 
is concerned with sealing in the Falkland 
Islands, one with fisheries in Nyasaland 
and the rest with mineral production. 
When its report was issued the Corpora- 
tion stated that its Agricultural Division 
was regarded as covering potentially the 
largest sphere of operations, and _ that 
schemes under investigation for 
increased production of oilseeds, cereals, 
fruit and fibres, and expansion of peasant 
production. 

Some examples of other developments 
in major Colonial crops in 1949 are given 
in the following accounts. 


were 
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An armful of groundnuts being carried to the windrow after hand digging 


Groundnuts 

West Africa continues to be the principal 
source of groundnuts. Purchases for export 
from the 1948-49 crops amounted to 
328,000 tons from Nigeria, and 60,000 
tons from the Gambia. In Nigeria, efforts 
to expand the carrying capacity of the 
railway resulted in an increase of the 
monthly railings of groundnuts from some 
23,000 tons in April 1949 to about 40,000 
tons in October, and left-overs from 
previous crops are expected to be dis- 
persed this year. 


Sugar 

Sugar is one of the products purchased 
by the United Kingdom under a long-term 
contract. A number of record sugar crops 
were reported in 1949, including one of 
159,032 tons in Trinidad—37°,, more than 
in 1948 ; one of 237,743 tons in Jamaica, 
compared with 192,853 tons in 1948 ; and 
one of 395,067 tons in Mauritius, com- 
pared with the pre-war average of 247,000 
tons in 1933-37. Reports on the economics 
of the sugar industry in Trinidad and the 
organisation of the sugar industry in 
Antigua, St. Kitts, and British Guiana 
were published during the year. Discus- 
sions on the possibilities of extending 
U.K. contracts with the sugar-producing 
Colonies were held in London at the end 
of 1949. 


Cocoa 

In the Gold Coast, swollen shoot disease 
has continued to threaten the existence of 
the cocoa industry, and following scientific 
advice that cutting-out infected trees is 
the only way of bringing the disease under 
control, the Gold Coast Government is 
waging a strenuous cutting-out campaign, 
combined with a rehabilitation scheme 
under which grants are paid to farmers. 
By the middle of the summer 6 million 
trees had been cut out, and a further 
350,000 are being dealt with each month. 
Farmers in the Gold Coast are co-operating 
actively, and to deal with their requests 
for cutting-out, supervisors for the cam- 
paign are being recruited and assistants 
being trained. The Legislative Council has 
voted an additional £500,000 for the cam- 
paign in 1949-50. 

Notwithstanding disease the cocoa crop 
has been a good one, and in the first nine 
months of 1949 the United Kingdom im- 
ported 2,671,624 cwt. of raw cocoa from 
the West African Colonies compared with 
1,822,456 cwt. in the same period of 1948. 


Rice 

In Malaya, drainage and irrigation of 
existing rice-lands and of new areas is |eing 
pushed ahead. Production increased from 
256,000 tons in 1946-47 to 343,000 tons by 
the end of 1948. In British Guiana, two 
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Unite! States agricultural experts, made 
wailable through E.C.A., have been 
reporting on methods of increasing pro- 
ductioa : the present plans of the British 
Guian 1 Government call for the irrigation 
f over 82,000 acres along the coast. 


The Report of the Mission which visited 
East and Central Africa in 1948 to advise 
n rice production was published at the 
end cf the year, and recommends the 
setting up of a Central Rice Research 
station in Tanganyika. Proposals for 
jeveloping a large number of particular 
areas are included ; the Report and its 
recommendations were considered at a 
meeting of representatives of the territories 
concerned in October, and, since it was 
written, the Colonial Development Cor- 
poration has embarked on a rice-production 
scheme in Nyasaland ; rice mechanisation 
periments in ‘Tanganyika have been 
intensified ; and hydrological data is being 
collected by a survey team in Northern 
Rhodesia. 


Cotton 

A meeting of considerable importance to 
ctton-producing Colonies and to the 
United Kingdom was held at Manchester 
n September under the auspices of the 
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Empire Cotton Growing Corporation when 
discussion centred chiefly on the steps 
necessary to ensure that Colonial cottons 
should meet spinners’ requirements. 
Cotton-producing Colonies are being en- 
couraged to increase production, and in 
Uganda, the chief Colonial producer, out- 
put has risen from 168,000 bales in 1947- 
48 to 340,000 bales in 1948-49, in spite of 
bad weather. 


Rubber 

The greatest single dollar-earning com- 
modity produced by the Colonies is rubber, 
and output in 1948 reached the record 
amount of 768,000 tons. Of this output, 
696,978 tons came from Malaya where the 
Communist bandits have had little success 
in slowing down production. In the first 
nine months of 1949, production amounted 
to 437,844 tons, reflecting a slightly lower 
rate of production compared with 1948, 
and due chiefly to a smaller yield per tree. 
The Federation’s Legislative Council has 
agreed to provide the Malayan Rubber 
Fund with a financial guarantee towards a 
five-year programme of research and 
development costing nearly £3 million. 

The rubber industry in Malaya can be 
expected to benefit from the results of the 









































tripartite economic discussions held in 
September between the United Kingdom, 
the United States and Canada, at which 
the U.S. announced that it was prepared to 
open to natural rubber a_ substantial 
additional area of competition. The United 
States has also agreed to review its stock- 
piling programme with particular reference 
to rubber amongst other commodities, 
and Canada has agreed to increase her 
reserve stocks of rubber. 


Livestock 

During the year it was decided to make 
a survey of the potentialities of the British 
African territories as exporters of beef, 
pig meat and feeding stuffs in order to 
build up livestock production for con- 
sumption in Africa and the United King- 
dom. With certain safeguards the United 
Kingdom Ministry of Agriculture is now 
prepared to import carcass beef from 
Africa and this should pave the way for 
expanding the meat export trade. Pro- 
posals for a ranch in Fiji, and a freezing 
plant to utilise surplus carcasses of mutton 
in the Falkland Islands, have been con- 
sidered by the Colonial Development 
Corporation ; and a hides and _ skins 
mission reported on East Africa during 
the year. 


Timber 

Increased hardwood exports from the 
Colonies are helping to replace supplies 
from hard currency areas. The chief 
Colonial territories producing hardwood 
for export are Nigeria, the Gold Coast, 
British Guiana, British Honduras, North 
Borneo, the Federation of Malaya, and 
Sarawak. Total exports in 1948 amounted 
to over 24 million cubic feet compared with 
21 million in 1947. Softwoods, which pro- 
vide the wood pulp for paper manufacture, 
exist in very few Colonies apart from 
British Honduras, but softwood develop- 
ment schemes for Kenya, Tanganyika and 
Nyasaland are under consideration, and 
the Colonial Development Corporation is 
preparing to plant 100,000 acres of land in 
Swaziland with fast-growing conifers. 

In all schemes for increasing agricultural 
production the greatest attention is paid to 
soil conservation, and to teaching the 
Colonial producer modern agricultural 
methods. The good farmer is the best 
exponent of sound agricultural techniques, 
and the ways of teaching rural peoples to 
become good farmers—i.e., agricultural 
extension work—were discussed in a 
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On a Gold Coast cocoa farm. After the 


pods are cut from the trees they are split 


and the wet beans extracted 
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Agricultural Research in the French Colonies 


por two or three years past, important 
publications on French colonial agricul- 
ture have been appearing under the imprint 
of the Office de la Recherche Scientifique 
Coloniale. Some British readers must 
have been puzzled to know the exact 
status and functions of this organisation. 
A chance to learn about these is afforded 
by the publication of the report* of the 
Office for the two years 1946-47, and it is 
of great interest to compare the present 
French organisation for agricultural re- 
search in the colonies with that of other 
colonial powers. 

The Office was created by legislation of 
1943-44, and is financed by contributions 
from both the metropolitan and colonial 
Its functions, as described 
In the first place, it 


governments. 
here, are various. 
promotes scientific research on subjects of 
colonial interest, by such means as paying 
subventions to scientific institutions, pro- 
viding them with equipment or seconding 
staff to them. Secondly, it may create or 
assist institutions for long-range or funda- 
mental research; these will usually te of 


a regional character, to serve a group of 


As an example, the Office has 
helped to found the Institut 
Centrafricaines at Brazzaville 
This in- 


colonies. 
already 
d’Etudes 
and supplies half its income. 
stitute, besides agricultural subjects, studies 
such diverse sciences as sociology, nu- 
trition, languages, prehistory, geophysics 
hydrology and oceanography (through a 
sub-station at Gabon). Among other 
institutes which the Office supports with 
funds and advice are the Institut Michel- 
Adanson (West Africa), the Institut Fran- 
cais d'Afrique Noire, the Institut de 
Recherche Scientifique de Madagascar and 
the Institut Francais d’Océanie (in New 
Caledonia). A research centre in French 
Guiana is projected. In Indo-China the 
political situation has prevented the de- 
velopments that would have been desirable. 
Thirdly, the Office is charged with liaison 
and co-ordination between research ser- 
vices in different parts of the French 
Union. In this, it is largely the instrument 
of the Conseil Supéiieur de la Recherche 
Scientifique et Technique d’Outre-Mer, 
which consists of high-ranking scientists 
and includes the President and Secretary- 
General of the Office as its vice-chairman 
and secretary respectively. On this side 
of its work, the report compares the func- 
tions of the Office to those of the Common- 
wealth bureaux in the British system; this 


* Office de la Recherche Scientifique Coloniale. 
Rapport d’ Activité pour les Années 1946-1947. 
Published by the Ministére de la France 
d’Outre-Mer, Paris, 1949. 
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might equally appositely have been said 
at a later stage in the report where it is 
stated that the Office maintains in France 
laboratories for the determination of 
zoological and mycological specimens. 


Training of scientists 


Another most important function of the 


Office is to train scientists for colonial 
work. For this purpose it provides two- 
year post-graduate courses, of which 


ultimately the first year will be in France 
and the second overseas. Eleven training 
centres were opened in 1944-46 at various 
institutions as a provisional measure until 
permanent premises are erected. ‘The 
courses included (among the agricultural 
sciences) plant breeding, agricultuial en- 
tomology, soil science, plant pathology and 
animal breeding; the places where they 
were conducted included the Institut 
National Agronomique, the Centre Agro- 
nomique de Versailles and the Centre 
National de Recherches Agronomiques de 
Rabat. Sixty-four students enrolled in 
1947, of whom nine held scholarships from 
the Office; others were sent by the metro- 
politan or colonial governments or in- 
dependent institutions and there were six 
private students. ‘To the end of 1947, 
49 students had passed out with a diploma 
in colonial research, of whom 30 had 
entered the service of the Office, ten were 
woiking for private institutions and nine 
for government departments. 

But all this is only a provisional arrange- 
ment. The permanent plan envisages first- 
year training at an institute at Bondy near 
Paris, where building construction started 
in 1946. The second year will be spent at 
the sister Institute of Adiopodoumé- 
Abidjan in the Ivory Coast, where a site 
of 15 hectares has been acquired and the 
first temporary buildings were completed 
in 1945-46. Scientific work began there in 
1946 under Prof. Mangenot. The report 
states that this institute will be analogous to 
the Imperial College of Tropical Agricul- 
ture and the Institute of Buitenzorg as a 
training centre. The analogy is not com- 
plete, as it appears that this institute will 
only train agricultural specialists and not 
ordinary agricultural officers, who will pre- 
sumably continue to be trained in France 
at the Ecole Supérieure d’Application 
d’ Agriculture Tropicale. 

Besides all these activities, the Office 
also maintains certain laboratories in 
France, as already mentioned. These in- 
clude one for the study of colonial medi- 
cinal plants and one for the testing of 
material under simulated tropical con- 


ditions. There is also a bureau for placing 
orders for scientific equipment, nd 
library and publications bureau. 

Part III of the report summaris:s th 


scientific activities carried out by th» staf 
of the Office, whether as laboratory) work 
or in the numerous missions sent ut t 
do field work in the colonies. The sum- 
maries here given are too brief to conve 
much technical information. Some of th: 


most important pieces of work have airead, 
led to separate publications, and others will 
no doubt do so in due course. 





Agricultural 

Production in 

the British Colonies 
(continued from previous page) 


report published in June. In a foreword t 
this report the late Deputy Chairman o/ 
the Colonial Development Corporation 
pointed out that increased productivity 
depended mainly on improving efficiency, 
and that this could not be achieved with- 
out agricultural extension work as_ the 
bridge between scientist and producer. 

The application of science to Colonial 
agricultural problems is evident in such 
examples, selected from a multitude, a 
the report on the water resources of East 
and Central Africa published in January : 
the construction of small water reservoirs 
to assist cultivation in the Sudan ; swamp 
reclamation and tractor ploughing trial 
in Sierra Leone ; and the success of anti- 
soil erosion methods such as composting, 
strip cropping, grazing control and atfores- 
tation in Uganda. 





[Photo: Commissioner, East Africon Opne: 


A Kenya sawmill where logs are cut im 
planks and scantling 
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The Young Farmers’ Club 


Movement 


M. HILES, O.B.E. 


Secretary-Treasurer, National Federation of Young Farmers’ Clubs 





— 


Putting into practice new ideas and new agricultural methods is one of the most important and most difficult 


problems which have to be faced if the level of production is to be raised. The approach through the younger 


generation of farmers is one of the most promising and the Young Farmers’ Club Movement an outstanding 


example of the successful application of this principle. Started thirty years ago, the movement has expanded 


phenomenally and is now firmly established not only in the United Kingdom but in many parts of the British 


Commonwealth overseas, including some of the less developed Colonial Dependencies. 


The following 


account describes the progress made and the scope and potentialities for further useful expansion. 





HE foundations of the Young Far- 

mers’ Club movement in England and 
Wales were laid 30 years ago by the late 
Lord Northcliffe in concert with the 
United Dairies Company. It had its 
counterparts then in the United States of 
America and in Canada, where Lord 
Northcliffe had seen the clubs in action and 
was so impressed that he resolved to try 
and create something on similar lines in 
this country. Twenty-five years pre- 
viously, before the turn of the century, one 
Young Farmers’ Club was, in fact, in 
existence in Gloucestershire and is still 
flourishing today. 


History 

In the early days the clubs were mainly 
concerned with the keeping of calves and 
small livestock. In a calf-rearing club, for 
example, each member received a calf and 
was responsible for its rearing until the 
annual show and sale a year later. Great 
stress was laid on the keeping of records 
with full details of feeding and costs. 

Proceeds of the sale went to the club 
member, less cost of purchase and feeding, 
and a percentage to club funds. Whether 
in livestock or horticulture, the slogan was 
‘The keeping of something that lives or 
grows.’ 

In 1924, when there were then some 40 
clubs, Lord Northcliffe died and the 
problem arose as to the future of this young 
movement. The Ministry of Agriculture 
agreed to assume responsibility, until in 
1928 the National Council of Social Ser- 
‘ice, with financial assistance from the 
Ministry: of Agriculture and the Carnegie 
United Kingdom Trust, undertook to form 


April 1950 





Set oon Sa ee a 


a central organisation. At a conference of 
club leaders held at the Ministry of Agri- 
culture in January 1929 a National 
Association of Young Farmers’ Clubs was 
formed. It is noteworthy that four mem- 
bers of the original 1929 Advisory Com- 
mittee, Dr. W. G. S. Adams, C.H., Sir 
Merrik R. Burrell, Bt., C.B.E., Miss E. H. 
Pratt, O.B.E., and Sir James Scott Watson, 
C.B.E., M.C., are still, 21 years later, 
members of Council of the N.F.Y.F.C. 

At the beginning of 1932 there were 
nearly 100 clttbs with a membership of 
about 1,500 boys and girls, and in that 
year the Nationa=Federation of Young 
Farmers’ Clubs (N.F.Y.F.C.) came into 
being as an independent organisation, sup- 
ported by the Government, but master of 
its own house. 
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Members of an urban Y.F. Club in Middlesex 
1949 
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working in a harvest camp in Herefordshire 


During the next seven years, in a com- 
munity conservative in its outlook, the 
progress was steady but unspectacular, and 
at the outbreak of war in 1939 there were 
in existence 412 clubs with a membership 
of 15,000. From 1942, after recovery 
from the first impact of the war, a com- 
plete change came over the scene. Food 
production was of supreme importance, 
the Young Farmers’ Clubs were in the 
front rank with their contributions to the 
Red Cross Agriculture Fund, and every- 
body seemed to want to become a young 
farmer. 


Effects of the war 

The narrower conceptions of the move- 
ment since its earliest days had undergone 
wide change, educationally and socially, 
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the years of national strain and trial had 
produced, among many other things, a 
keener interest in the future and a deter- 
mination to plan for a better world. In 
1944 the then Minister of Agriculture, the 
Right Honourable R. S. Hudson, gave 
expression to these ideals: 

(1) To provide a country youth service 
which will bring together the young people 
of the countryside and imbue them with 
the ideal of serving the community to the 
best of their ability. 

(2) To stimulate amongst young people 
in town and country alike a far greater 
sense of the importance of country things, 
country life and the agricultural industry. 

(3) To encourage amongst the future 
generation of countrymen and country- 
women the continuance of education where 
schooling leaves off, not only in the art and 
science of farming, but in the art and science 
of living. 

The following table, showing the pro- 
gress of membership in successive years, 
indicates the response: 


Total 
Year Clubs Members 
1932... 100 1,500 
1939 .. 412 15,000 
1942... 490 21,000 
1943 .. 792 37,000 
1944 .. 1,068 56,000 
1945 .. 1,234 64,000 
1946 .. 1,282 65,500 
1947 .. 1,240 60,000 
1948 .. 1,315 65,500 
1949 .. 1,350 66,400 


Organisation of the movement 


The movement is today a four-tiered 
structure comprising (a) the Club, (4) the 
County Federation, (c) Area Committees, 
and (d) the National Council. 

The clubs are of two types: the school 
club and the open club. 


The school club, as its name denotes, 
derives its membership from the pupils in 
a particular school. The open club re- 
cruits its members from all classes of the 
community, both rural and to some extent 
urban. It is an agency for informal 
agricultural education; a social and re- 
creational centre providing its members not 
so much with ready-made recreation as 
with the opportunity to make their own. 

It has been said of the Young Farmers’ 
Club movement that ‘there is no other 
juvenile organisation which is based on the 
profoundly important principle of uniting 
vocational education with recreation. In 
this way, it is making a contribution to the 
alleviation of one of the greatest social 
problems of our time, the divorce of work 
and leisure.’ 


Membership 

The age range of membership, ten to 
twenty-five, would appear at first sight to 
be unduly wide, but it must be remembered 
that the great majority of those between the 
ages of ten and fifteen are members of 
school clubs. At the beginning of 1949, 
the classification of age grouping was as 
follows: 


Girls Boys 
10-15 15-21 21-25 10-15 15-21 21-25 
4,630 9,204 4,763 8,458 15,372 8,324 
Assoc. Adv. 
Mems. Coms. Total Clubs 
4,291 10,403 65,445 1,315 


Government of the club 

Members elect their own officers and 
committees. Most clubs change their 
officers annually in order to give as many 
members as possible the opportunity to 
take responsibility. Each club is guided 
by an adult club leader and an advisory 
committee of adults, who give their time, 
help and advice in a purely voluntary 
capacity. They are there only to guide and 





Sheep-shearing. Kent County Y.F.C. Rally, 1949 
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help; they fulfil their function best by 
remaining in the background, at cull as 
occasion arises. 

In these days, when there is so much 
nationalisation, mass production and mags 
entertainment, it is easy to overlook the 
fact that in the young farmer movement in 
England and Wales there are some i 2,000 
adults giving their services freely and 
voluntarily in pursuance of an ideal. 


The club programme 

The objective is a well-balanced pro- 
gramme in which all types of activities, 
agricultural, cultural and recreational, have 
their proper place. As no one club 
resembles exactly another, there is. and 
must be, wide variation in the make-up of 
the programme. 

The following example will serve as an 
indication of present-day standards: 


Probus Y.F.C. Winter Programme, 1947-48 


Oct. 2: General Meeting; Films: ‘ Tractor 
Engine Overhaul,’ ‘Cornish Rambles.’ 

Oct. 9: Tractor Mechanics’ Course; Dress- 
making Course. 

Oct. 16: Team Competition. 

Oct. 20: Club Committee. 

Oct. 23: Tractor Mechanics’ Course; Dress- 
making Course. 

Oct. 28: Social for 3 Milestone and St. Mabyn 
Clubs. 

Nov. 6: General Meeting; New inventions to 
help the Farmer: ‘ Weed Control in 
Agriculture.’ Lecture by Mr. Toul- 
son. 

Nov. 13: Tractor Mechanics’ Course; Dress- 
making Course. 

Nov. 20: Dressmaking Course. 

Nov. 21: Grand Dance at Ladock Parish Hall 

Dec. 3: Mechanical Aids to Grass Preservation. 


N.A.A.S. Machinery 


Lecture by 
Officer. 


Dec. 6: Demonstration on Fruit Tree Pruning 
by Mr. Beckley (2.30 p.m.). 

Dec. 18: General Meeting: Listening to Music. 
Talk by Mr. Pearson. 

Dec. 20: Annual Whist Drive at Grampound 
Hall. 

Dec. 29: Plymouth Pantomime. 

Jan. 8: Shoeing and Welding; Making the 
Most of Yourselves. 

Jan. 9g: Club’s Annual Social. 

Jan. 15: General Meeting: Dress Competi- 
tion; Debate. 

Jan. 29: Livestock Upgrading Lecture; Cake- 
making Demonstration. 

Feb. 5: General Meeting: Quiz Competition 
and Social with Bodmin Club 

Feb. 12: Horse-shoeing and Welding; Cake- 
making Demonstration. 

Feb. 19: Livestock Upgrading. 

Mar. 4: General Meeting: Lecture on Poul- 
try by Mr. Duckett. 

Mar. 18: Lecture on Poultry by Mr. Duckett 

Mar. 25: Annual General Meeting. 

Apr. 1: Milking Class. 

Apr. 8: Land Drainage; Milking Clas 

Apr. 22: Land Drainage; Milking Clas 

May 6: General Meeting: Hedging Demon- 
stration; Car Driving. 

May 13: Hedging Class; Car Driving. 

May 20: Hedging Class; Car Driving. 

May 27: Car Driving. 


The club programme and its activities 
both indoor and outdoor, will be closely 
related to the general programme of «vents 
to be carried out at county, national and 
even international levels. 
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Competitions 

Cor petitions play an important part 
and serve a useful purpose where they are 
linked beforehand with courses of study 
and training in agricultural practices and 
skills. 

The judging of dairy cattle, for example, 
starting at club level will lead eventually to 
the teams selected from all over the country 
to compete at the national contest at the 
Dairy Show in London, and finally to the 
international contest at the Royal Show, 
where teams from various countries will 
compete for the gold cup given by Lord 
Northcliffe as far back as 1922. In the 
period since then teams representing 
Australia, Canada, U.S.A., Scotland, Ulster, 
Eire, England and Wales have matched 
their skill in judging and the much 
travelled cup has crossed the Atlantic half 
a dozen times. 

The list of outdoor competitions is long 
and varied, covering most of the agri- 
cultural crafts: ploughing by horse or 
tractor, hedging, thatching, milking, sheep 
shearing and poultry trussing. On the 
other hand, there are the competitions open 
to all clubs in the country, involving study 
and research throughout a year or more 
by a group of club members working 
together towards the final submission of a 
written report. For example, the historical 
survey of a village or district with the 
changes that have occurred socially and 
agriculturally through the ages, the plan- 
ning or replanning of a farm to suit modern 
conditions, or a survey of the cattle industry 
in the district covered by a club, with 
special reference to possible developments 
appropriate to local conditions. The sub- 
ects and opportunities are endless, but 
they require concentrated study and ob- 
rvation on the part of the group of 
members who undertake the task. 

Competitions are not an end in them- 
‘elves; they are one of the means, if 
properly conducted, by which the future 
lamers in this and other countries are 
‘quipping themselves by serious thought, 
study and hard work to provide the world 
with its daily bread. 


The County Federation 


The County Federation is the association 
{the affiliated clubs in a particular county. 
Its main objects are: 

(2) ‘lo co-ordinate the efforts of Young 
Farmers’ Clubs throughout the county, to 
Promote the formation of further clubs and 
render help and guidance to all such 
clubs, 

(6) To co-operate with the County 
Council and other bodies engaged in 
agricultural and other forms of education in 
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Stone-walling in Derbyshire. Bakewell 
present Club Secretary and has on his farm 
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a wall he built 68 years ago, and which has 


never been breached 


the furtherance of the Young Farmers’ 
Club movement. 

Each club is represented on the Execu- 
tive Committee of the County Federation 
and has voting power at the annual general 
meeting. The post of organising secretary 
of a County Federation is a salaried 
appointment, whole-time or part-time, for 
which the clubs are financially responsible, 
grant-aided in almost all cases by the 
County Council. 

The County Federation fulfils its objects 
by holding courses and conferences for 
club officers, club leaders and members 
generally, by organising inter-club events 
and competitions and an annual county 
rally, to which the general public is invited 
and where the various practical and 
cultural activities of the clubs are dis- 
played. 


Area committees 


An Area Committee, of which there are 
seven in England and Wales, is composed 
of representatives of all the County Federa- 
tions in the particular area. It is a link 
between the County Federations and the 
national headquarters. Its objects are: 

(i) To arrange and co-ordinate inter- 
county conferences, rallies, visits and other 
events. 

(ii) To arouse interest in and to further 
the policy of the National Federation and 
to provide joint action in matters of special 
concern to the counties in the area. 

The Area Liaison Officer, who is a 
member of the N.F.Y.F.C. headquarters 
staff and resident in the area, acts as secre- 
tary to the Committee. 


The National Executive Council 


The Council consists of representatives 
of the County Federations, the honorary 
officers of the Federation and a limited 
number of co-opted members. Subject 
always to the annual general meeting, 
which is the supreme constitutional body, 
the Executive Council initiates and directs 
the policy of the movement, regulates its 
finances, plans the major events for the 
year, and organises national and inter- 
national events and the Y.F. competitions 
at the Royal Show and Dairy Show. 


The annual general meeting 


The annual meeting, usually held at 
Central Hall, Westminster, in view of Big 
Ben and the Abbey, is the highlight of the 
year, attended by nearly 3,000 young 
farmers from every corner of the country. 
To quite a number it is their first visit to 
London and for one or more days Trafalgar 
Square and Whitehall are enlivened by the 
presence of the young farmer badge. The 
events of the past year are reviewed and 
resolutions for the future are hotly debated. 
In 1949 the meeting was graced by the 
presence of Her Royal Highness Princess 
Elizabeth. The young farmer movement 
was at its best and highest. 


An international 
brotherhood of the land 


No account of the young farmer move- 
ment would be complete which did not 
attempt to portray its world-wide signifi- 
cance. Movements under the same or 
similar names are established in most of 
the European countries, some of recent 
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Colonial students’ course organised by N.F.Y.F.C., 1947 


formation, others dating back 20 years or 
more. In the American continent there 
are great the United 
States, Canada and some of the South 
American countries. Farther afield again, 
Australia and New Zealand have their 
young farmers’ organisations established 
between the two world wars. In the West 
Indies and in the African continent Young 
Farmers’ Clubs are beginning to spring up 
and many enquiries are addressed to 
N.F.Y.F.C. headquarters for information 
and literature bearing on the work. 


organisations in 


Colonial activities 

In 1947 and 1948 the N.F.Y.F.C., at the 
request of the Colonial Office, organised 
courses in Wales for students from prac- 
tically every part of the Colonial Empire. 
During the period of the courses the 
students lived in the homes of young 
farmer members and so had every oppor- 
tunity of getting an insight into young 
farmer work as members of the home com- 
munity. In 1948-49, again at the instiga- 
tion of the Colonial Office, a documentary 
film has been made to portray the activities 
of Young Farmers’ Clubs. The film is 
now being shown throughout the Empire. 

There is one point which must be 
stressed: Young Farmers’ Clubs, whether 
they be formed in England or in the African 
continent, will have quite rightly the social 
aspect well in the foreground, but they will 
never succeed unless it is clearly recognised 
that they must be rooted in the soil, and 
that they command, therefore, the ready 
sympathy and support of those responsible 
for agricultural education. 


International Federation 


The N.F.Y.F.C. had already prior to 
1939 made tentative proposals to bring 
about a closer relationship between the 
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young farmer organisations in various parts 
of the world. Always with this aim in 
view, it had the privilege in 1948 of con- 
vening in London the first International 
Conference of Young Farmers’ Organisa- 
tions, when delegates from most young 
farmer organisations of the world assembled 
together. The Conference passed a num- 
ber of important resolutions, most of 
which were designed to further the prac- 
tical and fundamental principle of personal 
contact by exchanges of visits. The results, 
in the short space of time since the Con- 
ference, have exceeded expectations and 
exchange visits between parties of young 
farmers in Australia, Britain, the European 
countries and the U.S.A. are now a regular 
and established fact with much significance 
for the future. 


Value of exchanges 

The value of these international ex- 
changes between the rural youth of the 
world cannot be better expressed than in 
the words of an American 4-H Club 
member, one of a party who were the guests 
of the Y.F.C. in Britain in 1949. Some 
months after his return to the U.S.A. he 
wrote: ‘I came to one conclusion, and 
that is that young farm people the world 
over are essentially the same.’ 


Whether it be the young farmer in 
Britain or many thousands of miles away, 
he or she may well be guided by the ideals 
given by the Duke of Norfolk, who became 
President of the N.F.Y.F.C. when he was 
25 years of age: ‘ To learn to understand 
the soil, the animals and the plants; to 
grow food and live a healthy, useful life; 
to encourage vigour of body and quickness 
of mind through love of games and sport; 
to develop self-respect, humility and a 
sense of humour by realising the part that 
each of us has to play in the universe.’ 


Another Dam to be 
Built in Australia 


An account of the Snowy River project 
was given in the February issue of \Vorip 
Crops. Since then there has been news of 
another scheme for building a storzge dam 
at a site above the Burkedin Falls, Queens. 
land. ‘The proposed dam will have a greater 
storage capacity than the combined storage 
of the Snowy River scheme. 

The Queensland Premier, Mr. Hanlon, 
has been communicating with the Federal 
Treasurer on the matter of an early agree. 
ment between the Commonwealth and 
State governments that will permit a start 
to be made on the Burkedin Dam this year. 

The scheme has been under continuous 
investigation since 1945 and surveys have 
shown that the storage capacity of the pro- 
posed dam will be sufficient to irrigate 
safely 250,000 acres at least of the much 
larger potential irrigable area known to 
be available in the Lower Burkedin Valley, 
between the Leichhardt Range and the 
coast. 

In conjunction with the discharge of 
water from the Burkedin Falls storage 
dam, the difference between the level of 
the water below the Falls will be utilised 
for generating hydroelectric power. 

The total cost of the work for the com- 
plete project will be about £29,000,000. 





A New Seed Dressing 


Plant Protection Ltd. report that, follow- 
ing the successes of Mergamma A against 
wireworm in cereals, widespread trial 
have been carried out with the help of the 
British Sugar Corporation Ltd., with 4 
similar seeding dressing for sugar beet. 

It is a double-action seed dressing which 
contains Gammexane (gamma BHC) and 
organo-mercurials. It protects commercial 
sugar beet crops extremely satisfactorily 
against wireworm attack. It also acts 
against the same seedling diseases as the 
widely used Agrosan GN. 

The preparation is applied at 12 % 
per cwt. of seed and dressing costs 1%. 
per acre (for a standard seeding rate 0 
14 lb.). 

Figures from one of the carefull 
organised trials in the Cambridgeshire fens 
show the difference between yields from 
untreated beet seed and from seed create? 
with the preparation. The sugar contett 
from both treated and untreated beet w 
11.3%. Treated seed yielded 1; tom 
6 cwt. per acre as against a yield of 5 tom 
10 cwt. from untreated seed. 
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*|Berseem Clover in South Africa 





roject N annual clover widely cultivated in grown Berseem. The composition of the At the Prinshof Experiment Station, 
‘ORLD Ar pt, Palestine and India as a fodder dry matter of the material used in these Pretoria, Berseem has given consistently 
ws of ff and soil-improving crop is Berseem (77ri- _ tests is shown in Table 1. good results over the last three years, but 
dam § folium alexandrinum). In the Nile Delta In South Africa Berseem has promise it must be emphasised that adequate water 
eens- J as much aS 1,500,000 acres are grown as a__ as. a useful winter fodder plant for irrigated and a fertile, loamy soil are required for 
eater J \inter annual under irrigation, the fields of | areas in the warmer parts, such as Rusten- _ satisfactory yields to be produced. 
orage ff Berseem: having the appearance of lucerne burg, Brits and Loskop, where ground is The following results recorded in 1947 
from a distance, though the round, white valuable and a quick-growing winter catch- may be taken as typical: 
nlon, § ower heads distinguish it immediately on crop would often be preferred to a long- Date of sowing: February 24, 1947. 
deral § closer examination. It is probably native term crop, such as lucerne. Seed rate: 45 lb. per acre. 
gree- § 10 this region, but the species is not known | Fertiliser applied: 200 \b. superphos- 
and [§ inthe wild state. The three main varieties Sow in early autumn phate per acre. 
start | grown are the Fahli, cut but once; the There are few, if any, annual fodder Cuttings : 
year, § Saidi, cut twice, and the Muscowi, cut crops that are capable of returning as large Tons per Acre 
1uous | four or more times. It is the most im- a yield of protein per acre in as short a Date Green Fodder 
have § portant leguminous forage crop of Egypt, time. Each individual plant produces only April 20, 1947 sh i 4.8 
. pro- serving as feed for working animals and a few slender stems and does not form a May 26, 1947 a a 4-9 
rigate Jcows during its growing season from crown like the lucerne plant, so that the September 4, 1947 .. *“ 5.1 
much § December to June. Excess growth of this seed must be sown thickly if a dense stand October 3, 1947 .. - 7.1 
vn to @ period may be conserved as hay or silage isto be obtained. A seed rate of 45 to60lb. November 7, 1947 .. ~ 6.8 
alley, § 0 help meet the shortage of available feed per acre is recommended and the present —— 
i the @in summer. Preliminary investigations high price of seed is a factor likely to deter Total af wi 28.7 
have, however, shown that the nutritive many farmers from experimenting with 
ye of value of green Berseem was considerably _ the crop. On drying, the 28.7 tons of green fodder 
orage higher than that of both the hay and the It must be remembered that Berseem yielded 5} tons of hay. A digestion trial, 
vel of § Sage made from the plant. is an annual, which runs to seed with the using sheep, was run on some of this dried 
ilised @ 12 1904 Berseem was first introduced onset of hot summer weather and then material. The results are presented in 
into India, where it has occupied an_ dies out, so that seed should be sown in Table 2, showing both total and digestible 
com. fy Mportant place in crop rotations on early autumn to get full advantage of the nutrient content. Figures for lucerne hay 


Government cattle farms since 1910. Feed- winter and spring growing season. During are included for comparison. 

ing trials which aimed at determining the the winter the Berseem plants are con- Yield of seed: After the last cutting in 

qutritive value and the economy of replace- _tinually burnt off by frost and if tempera- November the Berseem was allowed to 
ment of expensive concentrates with home- tures fall below 18°F. many plants are run to seed. In January the seed was 

ing grown Berseem have been undertaken. It completely killed. In areas such as Pre- harvested and the plot yielded 225 lb. of 
was, for instance, found that, on a protein toria a cutting or two can usually be _ clean seed per acre. 

Ilow- Basis, green Berseem could replace a high obtained before the first frost. With the (Farming in South Africa) 

rainst § percentage of the concentrate mixtureof the onset of the warm weather in August 

trials $ration of cows without any significant growth is very rapid and the crop may be 


of the change in the milk yield. Cost of pro- cut every four or five weeks until Novem- : nad 
ith a duction of milk decreased with increased ber, when the stand should be spared for Pakistan to Exp = 


),000. 
































et. [placement of concentrates by home- seed. Tea Production 
al TABLE 1 Pakistan is embarking on a programme 
eur PERCENTAGE COMPOSITION OF THE Dry MATTER OF SUCCESSIVE MONTHLY CuTS OF BERSEEM to increase her annual tea production by 
pe (Das GupTA, 1943) 5,000,000 Ib. to,a total annual production 
pas | : ne ee of about 50,000,000 Ib. The present tea 
5 the Ml __ Monthly Cuts Protein | Fibre | Extract Ash | free Extract area amounts to 74,000 acres, but Pakistan 
Fes a men wero a pepo <a | re is allocated 76,700 acres under the extended 

| Second oe isd 19.06 | 20.11 1.96 14.18 44.69 International Tea Agreement. 

los | Third me Me 19.50 21.46 | 1.97 13.66 43-41 The decision to expand tea production 
18 Fourth. * 16.76 2.95 —- 13.80 44-57 was reached at the Pakistan Tea Conference 
te a held in December. Improvement of exist- 
TABLE 2 ing tea gardens, rehabilitation of aban- 
efull’ AVERAGE PERCENTAGE COMPOSITION OF THE Dry MATTER OF BERSEEM AND LUCERNE Hay doned estates and bringing suitable extra 
e fens - | Carbohydrates| | _ Total acreage under cultivation were suggested. 
from | y= os | ban od | FES | _- ea The conference also discussed the foreign 
_— ey a and domestic market for Pakistan’s tea and 
nites Toul a 66 — 67.6 pace the development of tea storage and market- 
[Wie “| gate | caee | aa | a | 63.53 ing facilities at Chittagong. The United 
tons i cmeses Slaw Kingdom, which purchased 30,000,000 Ib. 
; tom A Total 7 91.38 17.20 | 71.50 | 2.68 — of tea from Pakistan in 1949, will continue 

Digestibie . . -- | 55-37. | 13-40 =| 40.88 | 1.12 56.80 to be regarded as the best customer. 
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Inereased Grape Production in 1949 


ORLD production of grapes during 

1949 is estimated at 36.8 million 
tons, 7°/, above the 34.5 million produced 
in 1948 but 7°, lower than the pre-war 
(1935-39) average of 39.8 million tons. In 
1949, 81°, of the world total, or 29.7 
million tons, were utilised for wine, 12°; 
or 4.6 million for table and 7°, or 2.5 
million for drying. 

The United States is the largest pro- 
ducer in North America. ‘The output in 
1949 is estimated at 2,856,000 tons, com- 
pared with 3,044,000 in 1948 and 2,444,000 
pre-war. Production for table use in 1949 
is estimated at 636,000 tons. This includes 
those used for farm household use, con- 
sumed fresh and canned. Dried grapes 
(raisins) are produced only in California, 
where the 1949 crop tentatively is esti- 
mated to be 1,120,000 tons. Grapes for 
wine, estimated at 1,100,000 tons, includes 
not only those crushed for wine, brandy 
and juice, but quantities for freezing, jam 
and jelly. 


Europe the largest producer 

Europe is the largest producer of grapes 
for all purposes, and in 1949 had an esti- 
mated production of 23,018,000 tons, 10°, 
above the 1948 crop of 20,993,000 tons 
but below the pre-war (1935-39) 
average of 26,248,000 tons. Grapes in 
Europe are used principally for wine, 
which in 1949 comprised 91°, of total 
grape production. Chief producers of 
grapes in Europe are France, Italy, Spain, 
Portugal, Greece and Rumania. ‘These 
countries produce 86°,, of Europe’s grape 
crop. Production of grapes in France, 
estimated at 6,754,000 tons, consists of 
table grapes indicated at 159,000 tons and 
This is 


12” 


“~~ /9 


wine grapes at 6,595,000 tons. 
a smaller crop than for 1948 and is the 





World production of grapes is now 
nearly up to pre-war standard, 
while total wine production is 
greater. The following account 
analyses the world grape supply 


and the uses to which it is put. 





result chiefly of dry weather. Italy, the 
second largest producer of grapes in 
Europe, has an estimated crop of 6,513,000 
tons, 2°, higher than the 1948 crop of 
6,378,000 tons but 8°, below the pre-war 
average of 7,106,000 tons. Persistent dry 
and warm weather has had an unfavourable 
effect upon grape production and in 
southern Italy there was a premature 
ripening of the fruit. Approximately 93°, 
of all grapes grown in Italy are used for 
wine and the remainder for table use. 
Spanish production, estimated at 3,078,000 
tons, is 15°, above the 1948 crop of 
2,671,000 tons. ‘The 1949 crop includes 
the following: table grapes, 262,000; for 
drying, 38,000; and for wine, 2,778,000 
tons. Increased grape and wine produc- 
tion is the result of better supplies of 
fertilisers; smaller losses due to disease 
and satisfactory weather conditions in 
most areas. Portugal and Rumania each 
show an increase in production of grapes 
for 1949, while Greece shows a slight 
decline. 


Table grapes from Turkey 


Production in Asia is indicated to be 
2,419,000 tons, 2°, above the 2,383,000 
produced in 1948 and 49°, above the pre- 


war average of 1935-39. Turkey is th 
largest producer of grapes in this ary, 
producing 1,815,000 tons in 1949, 1° , aboy: 
the crop of 1,797,000 for the previous yex 
and 68°, higher than the pre-war prody. 
tion of 1,083,000 tons. Most of Turkey’; 
production is used for the table. 

In South America, production is jy. 
dicated to be 2,764,000 tons, 10°, aboy 
the 1948 crop of 2,519,000 and 16°, aboy 
the pre-war average of 2,379,000 ton 
Argentina produces over half the tot; 
production in South America and in 194 
her production is indicated to be 1,730,00; 
tons, compared with 1,538,000 in 1948 an¢ 
1,504,000 pre-war. Nearly go°%%, of th 
total crop in Argentina is utilised for win 
production, estimated to be 204,000,0 
gal. in 1949. Production of grapes jn 
Chile, estimated at 590,000 tons, is abou: 
the same as last year’s crop and is aly 
used principally for wine. 

Algeria produced nearly go°%, of Africa) 
total production of 5,225,000 tons in 194%, 
and is making progress towards achievin; 
the high production levels of the pre-wa 
decade when 5,886,000 tons were produced 

Australia’s production of 484,000 tons 
is about the same as was produced las 
season and pre-war. 

Wine production in the principal pr- 
ducing countries of the world is estimated 
at 4.7 billion gal., 3°%, above the 1094! 
production of 4.5 billion and 4°, above the 
pre-war average of 4.49 billion. France, 
the world’s largest producer, has an est 
mated production in 1949 of 1.1 billion gal, 
as compared with 1.3 billion in 1948 and 
1.6 billion pre-war. Italy, the second 
largest wine producer, has an output 0! 
nearly 1 billion gal., a little less than last 
season but twice as much as she produced 
pre-war. 





Reports of FAO's Three Commissions 


At the fifth annual conference of the 
Food and Agriculture Organisation the 
following reports were made by the 
organisation’s three commissions: 

Commission I (World Review and Out- 
look) reported that total world agricultural 
production was back at pre-war levels. 
But world population has increased about 
10°, in the past decade and so supplies 
available per person are still below those 
of the pre war period. At the projected 
rate of progress the conference estimated 
that for the world as a whole the supply of 
food per person will not reach pre-war 
levels for some six or seven years. In the 
Far East and Latin America it will take 
longer. 
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Also the food supply is nutritionally in- 
ferior. The higher production of the 
energy-producing foods—grains, potatoes 
and sugar—does not compensate for a fall 
in the production of the productive foods 
—meat, milk, etc. 

Commission II (Technical Activities of 
FAO) resolved measures intended to secure 
early increase in production of food and 
other requirements of local populations, 
including training of personnel and the 
development of extension methods which, 
although not essentially short-term, may 
yet be expected to lead to early significant 
results. Other measures resolved were the 
assisting of countries to create a favourable 
condition for investment and the expansion 


of trade and long-term research ind in- 
vestigation projects for countries requesting 
them. Commission III (Constitutional, 
Administration and Financial Questions 
brought forth methods for raising fund 
to cover the cost of transfer of FAQ’ 
headquarters to Rome by increasing ©0?- 
tributions for 1950 and 1951 and paying 
those for 1951 in advance, and by n °gotiat- 
ing for a loan. 

Other recommendations included tht 
formation of a General Fisheries Count! 
for the Mediterranean, the establishmet! 
of a regional office for FAO in Lati 
America and the adoption of Spanish # 
a third working language (the two alrea¢! 
in use are English and French). 


World Crop 
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The Pros and Cons of 


Orehard Cultivation 


A. C. GOUDIE, B. Agr. Se. 


Department of Agriculture, Victoria, Australia 





——— 


In the following article* the author considers the advantages and disadvantages of cultivating orchard soils 


which hitherto has been generally regarded with favour as one of the signs of good farming. 


Here the author 


questions the benefit attributed to this practice and puts forward the arguments against it, including the 


questions of water and nitrogen supply, soil fertility and cost. This article will interest readers who have 


seen last month’s article by Dr. E. W. Russell on water utilisation of crops and soil/water relationships. 





NTIL quite recently, growers who 

kept their orchards and vineyards free 
of weeds in the spring and summer by 
frequent cultivation were regarded as 
highly efficient. There is now a wide- 
spread trend by progressive growers, how- 
ever, both in Australia and elsewhere, to 
restrict cultivation. This has occurred, 
not because growers are becoming untidy 
or dilatory, but because it is becoming 
increasingly evident that frequent cultiva- 
tion can result in a serious decline in soil 
fertility, despite soil improvement measures 
such as the growing of good winter cover 
crops. The basic advantages and dis- 
advantages of cultivation need to be con- 
sidered so that a grower can decide to 
what degree his particular orchard should 
be cultivated. 

The main advantages of orchard cultiva- 

tion are :-— 
1. It prepares the ground for irrigation and 
drainage. 
2. In certain circumstances it improves 
the capacity of the soil to take in water. 


3. It controls the growth of weeds. 
The main disadvantages are :— 
1. It is costly. 
2. It keeps the roots out of the upper 


layers of soil which are usually the most 
fertile. 


3. It reduces soil fertility. 


Advantages of cultivation 


Obviously, it is necessary to cultivate the 
sol when an orchard is established to 
smooth out surface irregularities and, in 
irigation districts, to prepare lines of 


a 
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drainage and a surface suitable for irriga- 
tion. It might be desirable in certain dis- 
tricts to re-form irrigation or drainage sur- 
faces, say, annually, but this should not be 
regarded as absolutely necessary. There are 
thousands of acres of completely unculti- 
vated yet healthy orchards, both in wet 
climates, where effective surface drainage 
is necessary, and in irrigated areas. It is 
clear, therefore, that practically permanent 
irrigation and drainage surfaces can be 
established in orchards. 

A cultivated surface does reduce rainfall 
run-off by trapping the water amongst the 
clods until it soaks into the sub-soil. How- 
ever, 2 more effective method is to plant 
trees on the contour, and terrace between 
the rows. This is practised by some 
Victorian growers; but those whose 
orchards are already planted on a square 
pattern will usually have to rely on culti- 
vating across the slope to reduce run-off 
of rain falling during the growing season. 

Irrigation water can usually be made to 
penetrate to greater depths by cultivating 
just before watering. However, the Goul- 
burn Valley is the only irrigated horti- 
cultural district where there is any wide- 
spread difficulty in wetting the lower part 
of the root zone ; in fact, the usual problem 
in other districts is how to prevent over- 
irrigation. 

The permeability of really tight Goul- 
burn Valley soils is usually not improved 
by cultivating before irrigation. On the 
other hand, moderately impermeable types, 
especially those with a sandy-loam surface, 
are known to soak up water much more 
freely from freshly-prepared furrows. The 
soil usually seals up to its previous con- 
dition after one irrigation. Unfortunately, 
each cultivation compacts the soil a little 
more and tends further to reduce its 


capacity to soak up water so that a tem- 
porary improvement is gained at the cost 
of permanent damage. Thus, if these soils 
are cultivated before each irrigation to 
improve penetration, the process is analo- 
gous to living on capital. 


Capillarity 

It is worth while to discuss the obsolete 
idea that cultivation conserves soil moisture 
because it breaks the capillary tubes that 
bring moisture up from the sub-soil. There 
is no such upward movement of water, 
except perhaps in winter and early spring, 
unless there is a water table within a few 
feet of the surface. Penman of Rothamsted 
Experiment Station has studied the 
evaporation of soil moisture under care- 
fully-controlled conditions, using both 
sandy and clay-loam soil, and has shown 
that the conservation affected by cultiva- 
tion mulching is not appreciable, even 
under conditions characteristic of winter 
and early spring. Horticulturists with a 
shallow water table would hardly be con- 


-cerned with conserving soil moisture and 


these conditions will not, therefore, be 
discussed. 

Perhaps the studies most directly ap- 
plicable to our conditions are those of 
Veihmeyer, in California. This worker 
used tanks each containing about half a 
ton of soil which were weighed at frequent 
intervals by means of a portable derrick 
and suspension scales. Some tanks were 
allowed to grow weeds ; others were culti- 
vated at various depths up to 10 inches 
as often as once a week ; others were never 
cultivated, but weeds were pulled out as 
soon as they germinated. ‘Two of Veih- 
meyer’s conclusions were :— ‘ Cultivation 
did not influence the losses of moisture by 
evaporation from the bare surfaces of the 


175 





ve bekene seate tae 
waluced, among many other thinw 
be-re-al my thee § feeteers spucl leter 
' + Preetties weortel | 
7 \I ' \we 
’ ie i 
’ 
; 
' th ' ; 
i ; tan rf pete theen 
anit ir rel thee agrvculteural trchusts 
| ' Wa sttpenn ! tiv heatuire 
ot then f reeente Vitae rn anal peneote 
werrrnene Clee mtiniance of echication where 
chewoling leave Hf, not only om the art and 
crence of tarmune, bution the art and screnes 
of living 
The tollowime tall showing the pre 
yress of membership nm Successive Vears 
imiecates the re APTI Ne 
Total 
Yea ( ‘lubs Vembers 
1qpy2 100 1,500 
IQ fi2 15,000 
1Q42 gO 21,000 
1Q43 7y2 {7,000 
1O44 1,008 $6,000 
1Q45 1,2}. 64,000 
1Q46 1,282 65,500 
1947 1,240 60,000 
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1949 .. , 1,350 66,400 


Organisation of the movement 
The 
structure comprising (a) the Club, (4) the 
County Federation, (c) Area Committees, 
and (d) the National Council. 
The clubs are of two types: the school 


movement ts today a four-tiered 


club and the open club. 


Sheep-shearing. 
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Membership 


The ave range of membership, ten to 


twenty-five, would appear at first sight to 


be unduly wide, but tt must be remembered 
that the great majority of those between the 


aves of ten and fifteen are members of 


school clubs. At the beginning of 1949, 


the classification of age grouping was as 
follows 

Crirls Boys 
10-15 15-21 21-25 10-15 15-21 21-25 
4.030 9,204 4,763 8,458 15,372 8,324 

Issac Ide 

Vems C'oms Total Clubs 

$,291 10,403 05,445 1,315 


Government of the club 
their own officers and 
their 


Members elect 
Most 
officers annually in order to give as many 


committees. clubs change 
members as possible the opportunity to 
take responsibility. Each club is guided 
by an adult club leader and an advisory 
committee of adults, who give their time, 
help and advice in a purely voluntary 
capacity. ‘hey are there only to guide and 





Kent County Y.F.C. Rally, 1949 
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Probus Y.F.C. Winter Programme, 1947-48 


Oct 2 Meeting; Films: * Tractor 


Engine Overhaul,’ ‘Cornish Rambles’ 


Creneral 


Oct 9: ‘Tractor Mechanics’ Course; Dregs. 
making Course 

Oct. 16: Team Competition 

Oct. 20: Club Committee 

Oct. 23: ‘Tractor Mechanics’ Course: Dress. 
making Course 

Oct. 28: Social for 3 Milestone and St. Mabyn 
Clubs. 

Nov. 6: General Meeting; New inventions to 
help the Farmer: ‘ Weed Control in 
Agriculture.’ Lecture by Mr. Toul- - 
son. 

Nov. 13: ‘Tractor Mechanics’ Course; Dress- 
making Course. 

Nov. 20: Dressmaking Course. 

Nov. 21: Grand Dance at Ladock Parish Hall, 

Dec. 3: Mechanical Aids to Grass Preservation. 
Lecture by N.A.A.S. Machinery 
Officer. 

Dec. 6: Demonstration on Fruit Tree Pruning 
by Mr. Beckley (2.30 p.m.). 

Dec. 18: General Meeting: Listening to Music. 
Talk by Mr. Pearson. 

Dec. 20: Annual Whist Drive at Grampound 
Hall. 

Dec. 29: Plymouth Pantomime. 

Jan. 8: Shoeing and Welding; Making the 
Most of Yourselves. 

Jan. 9: Club’s Annual Social. 

Jan. 15: General Meeting: Dress Competi- 
tion; Debate. 

Jan. 29: Livestock Upgrading Lecture; Cake- 
making Demonstration. 

Feb. 5: General Meeting: Quiz Competition 


and Social with Bodmin Club. 
Horse-shoeing and Welding; Cake- 
making Demonstration. 

Livestock Upgrading. 


Feb. 12: 


Feb. 19: 


Mar. 4: General Meeting: Lecture on Poul- 
try by Mr. Duckett. 

Mar. 18: Lecture on Poultry by Mr. Duckett. 

Mar. 25: Annual General Meeting. 

Apr. 1: Milking Class. 

Apr. 8: Land Drainage; Milking Class. 

Apr. 22: Land Drainage; Milking Class 

May 6: General Meeting: Hedging Demon- 


stration; Car Driving. 
Hedging Class; Car Driving. 
Hedging Class; Car Driving. 
Car Driving. 


May 13: 
May 20: 
May 27: 

The club programme and its activities, 
both indoor and outdoor, will be closely 
related to the general programme of events 
to be carried out at county, national and 
even international levels. 
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Competitions 


Competition play an wnpoertant part 
und serve a eful pres pre neve where they are 
inked before! wd with courses of study 
nd trains wrieultural practi and 
hills 

he padgt i cary cattle, for exanapyh 
srting at club lew | will lead eventually to 
he tearme selected from all over the country 

mpete at the natronal contest at the 
Derry Show London, and tially to the 
wernational contest at the Royal Show 
where teams from various count iCS will 
compete for the gold cup given by Lord 
Northcliffe as far back as 1922 lr the 
period = sine then teams representing 


\ystralia, Canada, U.S.A , Scotland, U Ister, 
Kire, England and Wales have matched 
their skill in judging and the 
travelled cup has crossed the Atlantic half 


much 


a dozen times. 

The list of outdoor competitions ts long 
and varied, covering most of the agri- 
cultural crafts: ploughing by horse or 
tractor, hedging, thatching, milking, sheep 
shearing and poultry trussing. On the 
other hand, there are the competitions open 
to all clubs in the country, involving study 
and research throughout a year or more 
by a group of club members working 
together towards the final submission of a 
written report. For example, the historical 
survey of a village or district with the 
changes that have occurred socially and 
agriculturally through the ages, the plan- 
ning or replanning of a farm to suit modern 
conditions, or a survey of the cattle industry 
in the district covered by a club, with 
special reference to possible developments 
appropriate to local conditions. ‘The sub- 
jects and opportunities are endless, but 
they require concentrated study and ob- 
servation on the part of the group of 
members who undertake the task. 

Competitions are not an end in them- 
selves; they are one of the means, if 
properly conducted, by which the future 
farmers in this and other countries are 
equipping themselves by serious thought, 
study and hard work to provide the world 
with its daily bread. 


The County Federation 

The County Federation is the association 
of the affiliated clubs in a particular county. 
Its main objects are: 

(2) To co-ordinate the efforts of Young 
Farmers’ Clubs throughout the county, to 
promote the formation of further clubs and 
to render help and guidance to all such 
clubs. 

(6) To co-operate with the County 
Council and other bodies engaged in 
agricultural and other forms of education in 
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Stone-walling in Derbyshire. 


Bakewell YF.C. 





The instructor is the grandfather of the 


present Club Secretary and has on his farm a wall he built 68 years ago, and which has 
never been breached 


the furtherance of the Young Farmers’ 
Club movement. 

Each club is represented on the Execu- 
tive Committee of the County Federation 
and has voting power at the annual general 
meeting. ‘The post of organising secretary 
of a County Federation is a_ salaried 
appointment, whole-time or part-time, for 
which the clubs are financially responsible, 
grant-aided in almost all cases by the 
County Council. 

The County Federation fulfils its objects 
by holding courses and conferences for 
club officers, club leaders and members 
generally, by organising inter-club events 
and competitions and an annual county 
rally, to which the general public is invited 


and where the various practical and 
cultural activities of the clubs are dis- 
played. 


Area committees 


An Area Committee, of which there are 
seven in England and Wales, is composed 
of representatives of all the County Federa- 
tions in the particular area. It is a link 
between the County Federations and the 
national headquarters. Its objects are: 

(i) To arrange and co-ordinate inter- 
county conferences, railies, visits and other 
events. 

(ii) ‘To arouse interest in and to further 
the policy of the National Federation and 
to provide joint action in matters of special 
concern to the counties in the area. 

The Area Liaison Officer, who is a 
member of the N.F.Y.F.C. headquarters 
staff and resident in the area, acts as secre- 
tary to the Committee. 


The National Executive Council 

The Council consists of representatives 
of the County Federations, the honorary 
officers of the Federation and a limited 
number of co-opted members. Subject 
always to the annual general meeting, 
which is the supreme constitutional body, 
the Executive Council initiates and directs 
the policy of the movement, regulates its 
finances, plans the major events for the 
year, and organises national and inter- 
national events and the Y.F. competitions 
at the Royal Show and Dairy Show. 


The annual general meeting 


The annual meeting, usually held at 
Central Hall, Westminster, in view of Big 
Ben and the Abbey, is the highlight of the 
year, attended by nearly 3,000 young 
farmers from every corner of the country. 
To quite a number it is their first visit to 
London and for one or more days Trafalgar 
Square and Whitehall are enlivened by the 
presence of the young farmer badge. The 
events of the past year are reviewed and 
resolutions for the future are hotly debated. 
In 1949 the meeting was graced by the 
presence of Her Royal Highness Princess 
Elizabeth. The young farmer movement 
was at its best and highest. 


An international 
brotherhood of the land 


No account of the young farmer move- 
ment would be complete which did not 
attempt to portray its world-wide signifi- 
cance. Movements under the same or 
similar names are established in most of 
the European countries, some of recent 
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Colontal students’ course organised by NLFLYLEEAC., 1Q47 


formation, others dating back 20 years or 
more. In the American continent there 
are great organisations im the United 
States, Canada ond some of the South 
American countries. Farther afield again, 
Australia and New Zealand have their 


established 
between the two world wars. In the West 
Indies and in the African continent Young 


young farmers’ organisations 


Farmers’ Clubs are beginning to spring up 


and omany are addressed to 


N.ELY.EC. headquarters for information 


Cnquiries 


and literature bearing on the work. 


Colonial activities 

In 1947 and 1948 the N.BLY.E.C., at the 
request of the Colonial Office, organised 
courses in Wales for students from prac 
tically every part of the Colonial Empire. 
During the period of the courses the 
the of 
farmer members and so had every oppor- 
tunity of getting an insight into young 


students lived in homes young 


farmer work as members of the home com- 
munity. 
tion of the Colonial Office, a documentary 
film has been made to portray the activities 
The film is 


In 1948-49, again at the instiga- 


of Young Farmers’ Clubs. 
now being shown throughout the Empire. 

There ts one point which must be 
stressed: Young Farmers’ Clubs, whether 
they be formed in England or in the African 
continent, will have quite rightly the social 
aspect well in the foreground, but they will 
never succeed unless it is clearly recognised 
that they must be rooted in the soil, and 
that they command, therefore, the ready 
sympathy and support of those responsible 


for agricultural education. 


International Federation 

The N.F.Y.F.C. had already prior to 
1939 made tentative proposals to bring 
about a closer relationship between the 
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youny farmer organisations in various parts 
of the 
view, it had the privilege in 1948 of con- 


world. Always with this aim = in 


vening in London the first: International 
Conference of Young Farmers’ Organisa- 
tions, when delegates from most young 
farmer organisations of the world assembled 
together. ‘The Conference passed a num- 
ber of of 
which were designed to further the prac- 
tical and fundamental principle of personal 


‘The results, 


important resolutions, most 


contact by exchanges of visits. 
in the short space of time since the Con- 
ference, have exceeded expectations and 
exchange visits between parties of young 
farmers in Australia, Britain, the European 
countries and the U.S.A. are now a regular 
and established fact with much significance 
for the future. 


Value of exchanges 
The of 
changes between the rural youth of the 


value these international ex- 
world cannot be better expressed than in 
the of American 4-H Club 
member, one of a party who were the guests 
of the Y.F.C. in Britain in 1949. Some 
months after his return to the U.S.A. he 


‘I came to one conclusion, and 


words an 


wrote: 
that is that young farm people the world 
over are essentially the same.’ 
Whether it be the young farmer in 
Britain or many thousands of miles away, 
he or she may well be guided by the ideals 
given by the Duke of Norfolk, who became 
President of the N.F.Y.F.C. when he was 
25 years of age: ‘To learn to understand 
the soil, the animals and the plants; to 
grow food and live a healthy, useful life; 
to encourage vigour of body and quickness 
of mind through love of games and sport; 
to develop self-respect, humility and a 
sense of humour by realising the part that 
each of us has to play in the universe.’ 





Another Dam to be 
Built in Australia 


An account of the Snowy River Project 
was given in the February issue of Wortp 
Crops. Since then there has been News of 
another scheme for building a store ge dam 
at a site above the Burkedin Falls, Queens. 
land. ‘Phe proposed dam will have a greater 
storage capacity than the combined storage 
of the Snowy River scheme. 

‘The Queensland Premier, Mr. Hanlon 
has been communicating with the Federal 








‘Treasurer on the matter of an early agree- 
ment between the Commonwealth and 
State governments that will permit a start 


to be made on the Burkedin Dam this year, 


‘The scheme has been under continuoys 
investigation since 1945 and surveys have 
shown that the storage capacity of the pro- 
posed dam will be sufficient to irrigate 
safely 250,000 acres at least of the much 
larger potential ivrigable area known to 
be available in the Lower Burkedin Valley, 
between the Leichhardt Range and the 
coast. 

In conjunction with the discharge of 
water from the Burkedin Falls storage 
dam, the difference between the level of 
the water below the Falls will be utilised 
for generating hydroelectric power. 

‘The total cost of the work for the com- 
plete project will be about £29,000,000. 





A New Seed Dressing 


Plant Protection Ltd. report that, follow- 
ing the successes of Mergamma A against 
wireworm in cereals, widespread trials 
have been carried out with the help of the 





British Sugar Corporation Ltd., with a 


similar seeding dressing for sugar beet. 
It is a double-action seed dressing which 
contains Gammexane (gamma BHC) and 





organo-mercurials. It protects commercial 
sugar beet crops extremely satisfactorily 
against wireworm attack. It also acts 
against the same seedling diseases as the 
widely used Agrosan GN. 

The preparation is applied at 12 02 
per cwt. of seed and dressing costs 128. 
per acre (for a standard seeding rate 0! 
14 Ib.). 

Figures from = one the 
organised trials in the Cambridgeshire fens 
show the difference between yields from 
untreated beet seed and from seed treated 
with the preparation. The sugar content 
from both treated and untreated beet was 
11.3°). Treated seed yielded 13 toms 
6 cwt. per acre as against a yield of § tons 


of carefully 


10 cwt. from untreated seed. 
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~ | Berseem Clover in South Africa 
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Ag annual clover widely cultivated in 


Egypt, Palestine and India as a fodder 

and soil-improving crop is Berseem (771- 
folium alexandrinum). In the Nile Delta 
as much as 1,500,000 acres are grown as a 
yinter annual under irrigation, the fields of 
Berseem having the appearance of lucerne 
from a distance, though the round, white 
dower heads distinguish it immediately on 
closer examination. It is probably native 
to this region, but the species is not known 
in the wild state. ‘The three main varieties 
grown are the Fahli, cut but once; the 
Saidi, cut twice, and the Muscowi, cut 
four or more times. It is the most im- 
portant leguminous forage crop of Egypt, 
serving as feed for working animals and 
cows during its growing season from 
December to June. Excess growth of this 
period may be conserved as hay or silage 
to help meet the shortage of available feed 
in summer. Preliminary investigations 
have, however, shown that the nutritive 
value of green Berseem was considerably 
higher than that of both the hay and the 
silage made from the plant. 

In 1904 Berseem was first introduced 
into India, where it has occupied an 
important place in crop rotations on 
Government cattle farms since 1910. Feed- 
ing trials which aimed at determining the 
nutritive value and the economy of replace- 
ment of expensive concentrates with home- 
grown Berseem have been undertaken. It 
was, for instance, found that, on a protein 
basis, green Berseem could replace a high 


grown Berseem. ‘lhe composition of the 
dry matter of the material used in these 
tests is shown in ‘Table 1. 

In South Africa Berseem has promise 
as a useful winter fodder plant for irrigated 
areas in the warmer parts, such as Rusten- 
burg, Brits and Loskop, where ground is 
valuable and a quick-growing winter catch- 
crop would often be preferred to a long- 
term crop, such as lucerne. 


Sow in early autumn 

There are few, if any, annual fodder 
crops that are capable of returning as large 
a yield of protein per acre in as short a 
time. Each individual plant produces only 
a few slender stems and does not form a 
crown like the lucerne plant, so that the 


‘seed must be sown thickly if a dense stand 


is to be obtained. A seed rate of 45 to 60 lb. 
per acre is recommended and the present 
high price of seed is a factor likely to deter 
many farmers from experimenting with 
the crop. 

It must be remembered that Berseem 
is an annual, which runs to seed with the 
onset of hot summer weather and then 
dies out, so that seed should be sown in 
early autumn to get full advantage of the 
winter and spring growing season. During 
the winter the Berseem plants are con- 
tinually burnt off by frost and if tempera- 
tures fall beiow 18°F. many plants are 
completely killed. In areas such as Pre- 
toria a cutting or two can usually be 
obtained before the first frost. With the 












































llow- 
ainst | Percentage of the concentrate mixtureof the onset of the warm weather in August 
trials | ‘ation of cows without any significant growth is very rapid and the crop may be 
fthe | change in the milk yield. Cost of pro- cut every four or five weeks until Novem- 
th a \ duction of milk decreased with increased ber, when the stand should be spared for 
- { replacement of concentrates by home- _ seed. 
hich TABLE 1 
and PERCENTAGE COMPOSITION OF THE Dry MATTER OF SUCCESSIVE MONTHLY CuTS OF BERSEEM 
cial (Das Gupta, 1943) 
orily | — 
cts j { Ether | Nitrogen- 
‘- Monthly Cuts Protein Fibre Extract Ash | free Extract 
“the ne = =o | 
First 20.14 19.62 2.02 16.86 41.36 
Second 19.06 20.11 1.96 14.18 44.69 
02. Third 19.50 21.46 1.97 13.66 43-41 
128. Fourth 16.76 22.95 1.92 13.80 44-57 
e of 
TABLE 2 
fully ; AVERAGE PERCENTAGE COMPOSITION OF THE Dry MATTER OF BERSEEM AND LUCERNE Hay 
fens | Carbohydrates | Total 
rom | Organic | Crude | (Fibre + Crude |  Digestible 
| Matter | Protein | N.F.E.) Fat | Nutrients 
ated — —— - — — 
' _ BERSEEM Hay ae 
temp | Total 87.98 16.60 67.67 -_m tf - 
ws | Digestible - 60.60 12.02 46.12 2.39 63.53 
‘ons a Lucerne Hay ; 
‘ons Total aR - 91.38 17.20 71.50 2.68 | 
| Digestible . . a 55-37 13-40 40.88 1.12 56.80 
+] 
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At the Prinshof Experiment Station, 
Pretoria, Berseem has given consistently 
good results over the last three years, but 
it must be emphasised that adequate water 
and a fertile, loamy soil are required for 
satisfactory yields to be produced. 

The following results recorded in 1947 
may be taken as typical: 

Date of sowing: February 24, 1947. 

Seed rate: 45 |b. per acre. 

Fertiliser applied: 200 |b. superphos- 
phate per acre. 





Cuttings: 
Tons per Acre 
Date Green Fodder 
April 20, 1947 4.8 
May 26, 1947 4-9 
September 4, 1947 .. 5.1 
October 3, 1947... 7-1 
November 7, 1947 .. 6.8 
Total 28.7 





On drying, the 28.7 tons of green fodder 
yielded 54 tons of hay. A digestion trial, 
using sheep, was run on some of this dried 
material. The results are presented in 
Table 2, showing both total and digestible 
nutrient content. Figures for lucerne hay 
are included for comparison. 

Yield of seed: After the last cutting in 
November the Berseem was allowed to 
run to seed. In January the seed was 
harvested and the plot yielded 225 Ib. of 
clean seed per acre. 

(Farming in South Africa) 





Pakistan to Expand 
Tea Production 


Pakistan is embarking on a programme 
to increase her annual tea production by 
5,000,000 Ib. to a total annual production 
of about 50,000,000 Ib. The present tea 
area amounts to 74,000 acres, but Pakistan 
is allocated 76,700 acres under the extended 
International Tea Agreement. 

The decision to expand tea production 
was reached at the Pakistan Tea Conference 
held in December. Improvement of exist- 
ing tea gardens, rehabilitation of aban- 
doned estates and bringing suitable extra 
acreage under cultivation were suggested. 
' The conference also discussed the foreign 
and domestic market for Pakistan’s tea and 
the development of tea storage and market- 
ing facilities at Chittagong. The United 
Kingdom, which purchased 30,000,000 Ib. 
of tea from Pakistan in 1949, will continue 
to be regarded as the best customer. 
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ORLD production of grapes during 
Wr is estimated at 36.8 million 
tons, 7°/, above the 34.5 million produced 
in 1948 but 7%, lower than the pre-war 
(1935-39) average of 39.8 million tons. In 
1949, 81°, of the world total, or 
million tons, were utilised for wine, 12°%, 


or 2.5 


29.7 


pata) 


or 4.6 million for table and 7%, 
million for drying. 

‘The United States is the largest pro- 
ducer in North America. ‘The output in 
1949 is estimated at 2,856,000 tons, com- 
pared with 3,044,000 in 1948 and 2,444,000 
pre-war. Production for table use in 1949 
is estimated at 636,000 tons. ‘This includes 
those used for farm household use, con- 
sumed fresh and canned. Dried grapes 
(raisins) are produced only in California, 
where the 1949 crop tentatively is esti- 
mated to be 1,120,000 tons. Grapes for 
wine, estimated at 1,100,000 tons, includes 
not only those crushed for wine, brandy 
and juice, but quantities for freezing, jam 


and jelly. 


Europe the largest producer 

Europe is the largest producer of grapes 
for all purposes, and in 1949 had an esti- 
mated production of 23,018,000 tons, 10°, 
above the 1948 crop of 20,993,000 tons 
but 12°, below the pre-war (1935-39) 
average of 26,248,000 tons. Grapes in 
Europe are used principally for wine, 
which in 1949 comprised 91°, of total 
grape production. Chief producers of 
grapes in Europe are France, Italy, Spain, 
Portugal, Greece and Rumania. ‘These 
of Europe’s grape 


countries produce 86°, 
crop. Production of grapes in France, 
estimated at 6,754,000 tons, consists of 
table grapes indicated at 159,000 tons and 
wine grapes at 6,595,000 tons. ‘This is 
a smaller crop than for 1948 and is the 


Increased Grape Production in 1949 





World production of grapes is now 
nearly up to pre-war standard, 
total wine production is 


The following account 


while 
greater. 
analyses the world grape supply 


and the uses to which it is put. 





Italy, the 
grapes in 


result chiefly of dry weather. 
second largest producer of 
Europe, has an estimated crop of 6,513,000 
tons, 2°%, higher than the 1948 crop of 
6,378,000 tons but 8°/, below the pre-war 
average of 7,106,000 tons. Persistent dry 
and warm weather has had an unfavourable 
effect upon grape production and _ in 
southern Italy there was a_ premature 
ripening of the fruit. Approximately 93°, 
of all grapes grown in Italy are used for 
wine and the remainder for table 
Spanish production, estimated at 3,078,000 
15% the 1948 crop of 
2,671,000 tons. ‘The 1949 crop includes 
the following: table grapes, 262,000; for 
drying, 38,000; and for wine, 2,778,000 
tons. Increased grape and wine produc- 
tion is the result of better supplies of 


use. 


tons, 1s above 


fertilisers; smaller losses due to disease 
and satisfactory weather conditions in 
most Portugal and Rumania each 
show an increase in production of grapes 
for 1949, while Greece shows a slight 


areas. 


decline. 


Table grapes from Turkey 
Production in Asia is indicated to be 

2,419,000 tons, 2°, above the 2,383,000 

produced in 1948 and 49°, above the pre- 


war average of 1935-39. Turkey ig the 
largest producer of grapes in this are, 
producing 1,815,000 tons in 1949, 1° above 
the crop of 1,797,000 for the previous year 
and 68°, higher than the pre-war produc. 
tion of 1,083,000 tons. Most of Turkey's 
production is used for the table. : 

In South America, production js in. 
dicated to be 2,764,000 tons, 10% above 
the 1948 crop of 2,519,000 and 16°, above 
the pre-war average of 2,379,000 tons 
Argentina produces over half the totj 
production in South America and in 1949 
her production is indicated to be 1,730,000 
tons, compared with 1,538,000 in 1948 and 
1,504,000 pre-war. Nearly go of the 
total crop in Argentina is utilised for wine 
production, estimated to be 204,000,009 
gal. in 1949. Production of grapes in 
Chile, estimated at 590,000 tons, is about 
the same as last year’s crop and is algo 
used principally for wine. 

Algeria produced nearly go°/, of Africa’s 
total production of 5,225,000 tons in 1940, 
and is making progress towards achieving 
the high production levels of the pre-war 
decade when 5,886,000 tons were produced, 

Australia’s production of 484,000 tons 
is about the same as was produced last 
season and pre-war. 

Wine production in the principal pn- 
ducing countries of the world is estimated 
at 4.7 billion gal., 3°%, above the 1948 
production of 4.5 billion and 4°, above the 
pre-war average of 4.49 billion. France, 
the world’s largest producer, has an esti- 
mated production in 1949 of 1.1 billion gal, 
as compared with 1.3 billion in 1948 and 
1.6 billion pre-war. Italy, the second 
largest wine producer, has an output of 
nearly 1 billion gal., a little less than last 
season but twice as much as she produced 
pre-war. 





Reports of FAO's Three Commissions 


At the fifth annual conference of the 
Food and Agriculture Organisation the 
following reports were made by the 
organisation’s three commissions: 

Commission I (World Review and Out- 
look) reported that total world agricultural 
production was back at pre-war levels. 
But world population has increased about 
10°/, in the past decade and so supplies 
available per person are still below those 
of the pre war period. At the projected 
rate of progress the conference estimated 
that for the world as a whole the supply of 
food per person will not reach pre-war 
levels for some six or seven years. In the 
Far East and Latin America it will take 
longer. 
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Also the food supply is nutritionally in- 
ferior. ‘The higher production of the 
energy-producing foods—grains, potatoes 
and sugar—does not compensate for a fall 
in the production of the productive foods 

meat, milk, etc. 

Commission II (‘Technical Activities of 
FAO) resolved measures intended to secure 
early increase in production of food and 
other requirements of local populations, 
including training of personnel and the 
development of extension methods which, 
although not essentially short-term, may 
yet be expected to lead to early significant 
results. Other measures resolved were the 
assisting of countries to create a favourable 
condition for investment and the expansion 


of trade and long-term research and in- 
vestigation projects for countries requesting 
them. Commission III (Constitutional, 
Administration and Financial Questions) 
brought forth methods for raising funds 


























to cover the cost of transfer of FAO’ 
headquarters to Rome by increasing con- 
tributions for 1950 and 1951 and paying 
those for 1951 in advance, and by negotiat- 
ing for a loan. 

Other recommendations included the 
formation of a General Fisheries Councl 
for the Mediterranean, the establishment 
of a regional office for FAO in Latin 
America and the adoption of Spanish # | 
a third working language (the two alread | 





in use are English and French). 
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The Pros and Cons of 






Orehard Cultivation 


A. C. GOUDIE, B. Agr. Se. 


Department of Agriculture, Victoria, Australia 





In the following article* the author considers the advantages and disadvantages of cultivating orchard soils 


which hitherto has been generally regarded with favour as one of the signs of good farming. Here the author 


questions the benefit attributed to this practice aid puts forward the arguments against it, including the 


questions of water and nitrogen supply, soil fertility and cost. This article will interest readers who have 


seen last month’s article by Dr. E. W. Russell on water utilisation of crops and soil/water relationships. 





NTIL quite recently, growers who 
kept their orchards and vineyards free 
of weeds in the spring and summer by 
frequent cultivation were regarded as 
highly efficient. ‘There is now a wide- 
spread trend by progressive growers, how- 
ever, both in Australia and elsewhere, to 
restrict cultivation. This has occurred, 
not because growers are becoming untidy 
or dilatory, but because it is becoming 
increasingly evident that frequent cultiva- 
tion can result in a serious decline in soil 
fertility, despite soil improvement measures 
such as the growing of good winter cover 
crops. ‘The basic advantages and dis- 
advantages of cultivation need to be con- 
sidered so that a grower can decide to 
what degree his particular orchard should 
be cultivated. 
The main advantages of orchard cultiva- 
tion are : 
1. It prepares the ground for irrigation and 
drainage. 
2. In certain circumstances it improves 
the capacity of the soil to take in water. 
3. It controls the growth of weeds. 
The main disadvantages are :— 
1. It is costly. 
2. It keeps the roots out of the upper 
layers of soil which are usually the most 
fertile. 


3. It reduces soil fertility. 


Advantages of cultivation 

Obviously, it is necessary to cultivate the 
soll when an orchard is established to 
smooth out surface irregularities and, in 
imigation districts, to prepare lines of 


oo. 
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drainage and a surface suitable for irriga- 
tion. It might be desirable in certain dis- 
tricts to re-form irrigation or drainage sur- 
faces, say, annually, but this should not be 
regarded as absolutely necessary. There are 
thousands of acres of completely unculti- 
vated yet healthy orchards, both in wet 
climates, where effective surface drainage 
is necessary, and in irrigated areas. It is 
clear, therefore, that practically permanent 
irrigation and drainage surfaces can be 
established in orchards. 

A cultivated surface does reduce rainfall 
run-off by trapping the water amongst the 
clods until it soaks into the sub-soil. How- 
ever, 2 more effective method is to plant 
trees on the contour, and terrace between 
the rows. This is practised by some 
Victorian growers ; but those whose 
orchards are already planted on a square 
pattern will usually have to rely on culti- 
vating across the slope to reduce run-off 
of rain falling during the growing season. 

Irrigation water can usually be made to 
penetrate to greater depths by cultivating 
just before watering. However, the Goul- 
burn Valley is the only irrigated horti- 
cultural district where there is any wide- 
spread difficulty in wetting the lower part 
of the root zone ; in fact, the usual problem 
in other districts is how to prevent over- 
irrigation. 

The permeability of really tight Goul- 
burn Valley soils is usually not improved 
by cultivating before irrigation. On the 
other hand, moderately impermeable types, 
especially those with a sandy-loam surface, 
are known to soak up water much more 
freely from freshly-prepared furrows. The 
soil usually seals up to its previous con- 
dition after one irrigation. Unfortunately, 
each cultivation compacts the soil a little 
more and tends further to reduce its 


capacity to soak up water so that a tem- 
porary improvement is gained at the cost 
of permanent damage. Thus, if these soils 
are cultivated before each irrigation to 
improve penetration, the process is 2na'v- 
gous to living on capital. 


Capillarity 

It is worth while to discuss the obsolete 
idea that cultivation conserves soil moisture 
because it breaks the capillary tubes that 
bring moisture up from the sub-soil. There 
is no such upward movement of water, 
except perhaps in winter and early spring, 
unless there is a water table within a few 
feet of the surface. Penman of Rothamsted 
Experiment Station has_ studied the 
evaporation of soil moisture under care- 
fully-controlled conditions, using both 
sandy and clay-loam soil, and has shown 
that the conservation affected by cultiva- 
tion mulching is not appreciable, even 
under conditions characteristic of winter 
and early spring. Horticulturists with a 
shallow water table would hardly be con- 
cerned with conserving soil moisture and 
these conditions will not, therefore, be 
discussed. 

Perhaps the studies most directly ap- 
plicable to our conditions are those of 
Veihmeyer, in California. This worker 
used tanks each containing about half a 
ton of soil which were weighed at frequent 
intervals by means of a portable derrick 
and suspension scales. Some tanks were 
allowed to grow weeds ; others were culti- 
vated at various depths up to 10 inches 
as often as once a week ; others were never 
cultivated, but weeds were pulled out as 
soon as they germinated. Two of Veih- 
meyer’s conclusions were :— ‘ Cultivation 
did not influence the losses of moisture by 
evaporation from the bare surfaces of the 
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soils in the tanks and in the field plots under 
observation in these experiments,’ and 
‘About half the loss of moisture by 
evaporation in 80 days occurred in the 
first week after irrigation and the greater 
amount of this was lost before the soil was 
in a condition to be properly cultivated.’ 

If we accept the evidence that there is 
no capillary movement of moisture up from 
the sub-soil then it is easy to visualise how 
the dry crust of soil formed during the 
first few days after rain or irrigation will 
itself enormously reduce evaporation from 
the lower moist horizons. The moist soil 
is shaded, insulated from the direct heat 
of the sun, and the passage of water vapour 
upwards to the air is impeded by the dry 
crust. 

Some idea of this reduction in evapora- 
tion can be obtained from the work of 
Russel, of Nebraska Agricultural Station, 
who determined that a 1}in. covering of 
air-dry soil reduced evaporation from field- 
moist soil by an average of g1°,, under 
summer conditions. By comparison, a 
straw mulch of 4 tons per acre produced 
, reduction and straight out shading 
reduction. 
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of the soil produced a 36°, 
These results only apply so exactly to the 
particular conditions under which the 
experiment was carried out. 

The above examples should show why 
cultivation, in itself, is no longer considered 
to conserve moisture by ‘ breaking the 
capillary tubes.’ 


Control of weeds 

The main justification for cultivating 
orchards is to control weeds. It is easier 
to control pests and diseases in clean 
orchards ; it is easier to harvest the crops ; 
in fact, fruit pickers often seek penalty 
rates while picking in orchards where 
weeds are moist from dew or rain and they 
object to picking grapes where weeds are 
growing up around the bunches. More 
important, however, weeds or permanent 
cover crops compete very strongly for 
available soil nitrogen and soil moisture 
during the growing season of the tree or 
vine. 

Permanent covers, even of lucerne or 
clover, can cause nitrogen starvation for 
some years until a sufficient supply of 
nitrogen-rich organic matter is built up in 
the soil. Mature peach trees at Tatura 
Research Station showed nitrogen defi- 
ciency symptoms during their first season 
under lucerne or white clover, even though 
11 cwt. per acre of sulphate of ammonia 
was applied in four dressings during the 
spring and summer. Clean cultivated plots 
receiving 4 cwt. per acre in two dressings 
~howed no such symptoms. Therefore, if 
an orchardist attempts any form of manage- 
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ment involving the growth of summer 
cover crops he must be prepared to increase 
his application of nitrogenous fertiliser. 

Perhaps the most important benefit of 
clean cultivation is to prevent competition 
by weeds for soil moisture. Weeds usually 
take at least 25 gallons of soil moisture, 
and may take up to 120 gallons in order to 
produce 1 |b. of dry matter. The amount 
varies with species, stage of growth, climate, 
and available soil moisture. A vigorous 
summer cover crop of weeds or lucerne 
could easily contain 1$ tons per acre of 
dry matter and would, therefore, use some- 
thing like 4 inches of water during growth. 
Growers are well aware thet cultivation 
saves soil moisture but they usually at- 
tribute the saving to the ‘breaking of 
capillary tubes,’ quite overlooking the tre- 
mendous effect of weeds on soil moist- 
ure. 


Aeration 

Another obsolete idea is that cultivation 
is necessary to provide sufficient aeration 
for horticultural crops. One has only 
to observe the health and productivity of 
orchards which are never cultivated to 
realise that air can readily diffuse through 
uncultivated soil. 

There are many citrus groves in Cali- 
fornia which have been kept free of weeds 
by means of oil spray since 1940 and never 
cultivated since then. Growers report 
better tree condition and increased yield. 
Actually, air can readily pass through pores 
which are too small for water to pass 
through ; and, if the pores in a soil surface 
are too small for water to pass through, 
then such soil is, in any case, undesirable 
for horticultural use. An interesting 
thought is that probably the quickest 
method of making the soil atmosphere low 
in oxygen is to apply organic matter to the 
soil and then irrigate. Soil organisms 
rapidly convert oxygen to carbon dioxide 
during the process of decomposing organic 
matter. Reuther and Crawford in Florida 
have shown that soil oxygen at 10 in. 
depth in heavily-manured plots can drop 
from 12°,, to less than 1°,, within six hours 
after irrigation and not recover the pre- 
irrigation level for eight days. Control 
plots without organic manure, and, there- 
fore, with less respiration by soil organisms 
dropped only from 18.5°,, to 12°,, oxygen 
in the soil atmosphere after irrigation. 

Because there is no popular concern 
about the quality of the soil atmosphere 
in the extreme case of freshly ploughed-in 
organic matter, and because there is no 
evidence of insufficient quantity of soil 
atmosphere among completely uncultivated 
orchards, there is really no 1eason why 
aeration should be used as an excuse for 











cultivation. Aeration is very poor in water. 
logged soils but cultivation is, of course 
no remedy in such cases. 


Disadvantages of cultivation 

The main disadvantages of cultivation 
are that it is costly, keeps roots out of the 
upper most fertile layer of soil, and that it 
results in a reduction of soil fertility. The 
first two points need no further discussion, 
except perhaps to say that, in these days 
of mechanised orcharding, every cultiya- 
tion represents a cash expenditure on fuel 
and oil. 

The main adverse effects on soil fertility 
are that soil organic content is reduced and 
soil structure is damaged. The highly 
successful growth of plants in water and in 
pure sand culture indicates that organic 
matter possesses no mysterious properties 
necessary for plant growth. However, it is 
very desirable in soil because it is a valuable 
source of availzble plant nutrients. Also, 
organic matter increases the capacity of a 
soil to store moisture, and assists in the 
maintenance of a stable soil structure. 

Cultivation reduces organic content by 
preventing the growth of plants whose 
organic constituents would otherwise be 
returned to the soil after death. Also, 
soil temperatures become higher because of 
the lack of shade under clean cultivation. 
The higher the soil temperature the more 
rapidly does organic matter decompose. 

A good soil structure is one in which the 
particles of clay and silt are bound together 
to form larger ‘crumbs,’ themselves 
separate from each other, and which do 
not disintegrate when wetted. The pore 
spaces between these crumbs permit water 
to enter the soil freely, and rootlets are 
able to explore the whole soil mass. Struc- 
ture suffers when cultivation begins. When 
the soil is moist, implements can pack 
these crumbs tightly together and greatly 
reduce pore space. Most growers can 
recognise the “‘ plough sole ” which results. 
The shiny side of a freshly-turned sod isa 
face of smashed crumbs, the clay and silt 
components of which have filled in all the 
pores. Each cultivation fills in more of 
these vital pores. Organic materials are 
usually the main cementing material in the 
crumbs, and, as the soil organic content 
falls, crumbs become less stable. 

The effect of cultivation on soil structure 
is severe in some soils and hardly noticeable 
in others. Most orchard soils of the Goul- 
burn Valley and Cobram area become very 
compact and cloddy, and tend to run 
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together when water is applied, if cultiva- | 


tion has been practised frequently. 
Interesting examples exist in sections 0 
the new Cobram Soldier Settlement area 
wherever virgin soil occurs adjacent t0 
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wheat paddocks. Water will commonly 
penetrate toa depth of at least 2 feet in an 
hour on the virgin soil as compared with 
jess than a foot in the old wheat paddock. 

It is quite likely that many of these old 
wheat soils will become fairly impermeable 
to water after very few years under fruit 
trees, because much of their original struc- 
ture has already been destroyed by culti- 
vation. Every effort should be made to 
slow down soil deterioration by growing 
winter cover crops and narrow strips of 
summer cover crop between the rows. It 
is wise to clean cultivate young orchards in 
clay-pan soils such as these, during the 
summer, because weeds dry out the clay 
sub-soil between irrigations and make it 
dificult for the root system of the young 
trees to expand. 

The heavy alluvial horticultural soils of 
Murrabit and Swan Hill seem to keep their 
crumbly structure even under long-con- 
tinued clean-cultivation practice. Soil 
structure is not a particularly important 
consideration on sandy soils, either, because 
they are usually permeable and free- 
working in any case. Therefore, in general, 
Victorian dried fruit and citrus growers 
have no great problems associated with 
soil structure and they can disregard loss 
of structure during a consideration of culti- 
vation. 


Alternatives to cultivation 

Unfortunately, every alternative has its 
disadvantages. Chemical weed control is 
costly for the first two or three years until 
the weed and weed-seed population is 
reduced. At least 150 gallons per acre of 
oil will be needed in the first year ; some 
Californian growers use up to 500. Crude 
oil killed all varieties of weeds in trials at 
Mildura and lowered the weed population 
more quickly than did power kerosene. 

Permanent legume cover crops may be 
either annual or perennial. Of the peren- 
nials, lucerne grows vigorously in all the 
northern horticultural areas. Grown among 
mature citrus trees under spray irrigation it 
was associated with a high percentage of 
undersized fruit, even though four extra 
irrigations were arranged. This indicates 
how difficult it is under a roster system to 
ensure sufficient water supply for both 
trees and lucerne. 

On the other hand, very unthrifty citrus 
have made a remarkable recovery after 
several years under lucerne sod and produce 
fruit of acceptable size. This grove was 
furrow-irrigated and had a very high water 
table. Vines at Woorinen have suffered no 
apparent ill-effect due to competition from 
a permanent lucerne stand. This district 
has a 21-day irrigation roster. 

Peach trees at Tatura showed no ill- 
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An example of vineyard cultivation. 


effect from permanent white clover sod 
after the second year; trees under a 
three-year-old lucerne sod are showing 
gummosis which may or may not be 
associated with the lucerne. Trees under 
permanent perennial sod require approxi- 
mately 50°,, more irrigations during the 
summer than do clean-cultivated trees. 

Annual legume cover-crops such as 
barrel clover, subterranean clover, and 
burr medick tend to become infested with 
such unpleasant summer-growing weeds 
as ‘love grass,’ ‘ hard-head thistle,’ 
‘dock,’ and ‘ wild lettuce.’ Theoreti- 
cally, winter-growing annuals should leave 
the trees or vines free from competition dur- 
ing summer, while the dead mat of cover 
crop should shade the soil and reduce 
evaporation losses. In our experience, 
summer weeds in the Murray Valley soon 
become so dense that they have to be cut 
regularly and are a significant drain on 
soil moisture. 

Many Goulburn Valley growers allow 
summer weeds to grow unchecked from 
late November to March. They are for- 
tunate in that wild millet is specially 
suited to the environment and grows so 
vigorously that unpleasant weeds are 
choked out. Trees are often seen suffering 
from mild nitrogen deficiency, and water 
is required more frequently ; however, 
soil organic matter is built up and the 
soil structure is saved from the adverse 
effects of summer cultivation. 

Straw mulch practically eliminates the 
need for cultivation, supplies organic 
matter and conserves soil moisture, but it 
is expensive and creates a fire hazard. 


Summary 
Broadly speaking, growers should restrict 
cultivation to the minimum possible re- 
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quirements. Specific benefits can be ex- 
pected from sod culture under some special 
conditions—for example, it has been ob- 
served that citrus suffering from the effects 
of waterlogging respond to permanent 
lucerne and that permanent cover crops 
will eventually improve water penetration 
into very impermeable soils. In unirri- 
gated orchards, or in orchards with a re- 
stricted water supply, it would be most 
unwise to allow any considerable growth 
of weeds in summer. 

The majority of growers in northern 
Victoria are fairly well supplied with water, 
their soils are at least moderately per- 
meable and they have no immediate water- 
table problem, so the above specific bene- 
fits might not apply. Nevertheless, bene- 
ficial effects on soil fertility have been 
evident in the Swan Hill and Goulburn 
Valley districts where cultivation has been 
eliminated. The effects of no cultivation 
on trees and vines have not yet been 
measured accurately, therefore no specific 
recommendation for its adoption can yet 
be given. 

For the present, growers are advised to 
reduce cultivation to a minimum, having 
regard to water and nitrogen supply, and 
to the other factors which have been dis- 
cussed in this article. 





Etre Farm Survey 


Plans are well advanced for the inaugura- 
tion of a series of farm surveys throughout 
the Republic of Ireland for an experimental 
period of one year. 

The work, which is to be undertaken 
for the Statistical and Social Inquiry 
Society of Ireland, has been approved by 
the Government. 

































Plant Growth Regulators 
and Fruit Trees 





In January we published an article by Dr. L. C. Luckwill on the function of plant hormones in crop produe. 
tion. The use of these substances is rapidly increasing and readers will be interestéd in the following accoun 


of a recent gathering at East Malling Research Station at which members of the staff described curren 


developments in connection with the propagation of fruit trees in the United Kingdom. 





Hormones 


by M. C. VYVYAN, head of the Plant 
Physiology Section, introducing the 
programme, defined a hormone as a mes- 
senger produced in one part of the plant 
and sent to another part to start up or to 
stop some reaction there. Certain syn- 
thetically prepared chemicals were found 
to behave in the same way and the term 
‘growth regulating was 
applied to cover both naturally occurring 
and artificially prepared materials. Many 
years ago, the botanist Sachs suggested 


substances’ 


that hormones existed, and a little later 
Darwin observed the bending of grass 
towards the light and showed that the 
light was perceived by the tip, which sent 
a messenger to the base where bending 
took place. ‘The message was a substance 
that was transmissible through a tiny block 
of agar jelly and was, in fact, a hormone. 


The auxins 


Dr. Hatcher then discussed hormones 


concerned with growth, the so-called 
auxins, which were recognised by botanists 
many years before chemists could isolate 
or identify them. ‘The first synthetic 
auxin (already known to chemists as indole- 
3-acetic acid) was called heterauxin because 
it was thought not to occur in plants 
though present in urine, fungus cultures, 
malted barley, etc. Recently it has been 
discovered that heterauxin is widely present 
in plants and is identical with the natural 
auxin. For testing auxins, botanists use 
the coleoptile of oat seedlings. ‘This is the 
first ‘ shoot’ that pushes up through the 
soil and has a narrow cylindrical shape. 
It grows by the elongation of existing cells 
and is very sensitive to auxins. In the 
tests, the tip of the coleoptile is cut off 
and the auxin in a tiny square of jelly is 
placed on one side of the stump that is 
left. The coleoptile bends over in the 
course of an hour or two and the activity 
of the auxin can be determined by measur- 
ing the amount of the bending. Sufficiently 
delicate chemical methods do not yet exist. 
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Treatment of cuttings 


The treatment of cuttings was one of 


the first uses of auxin; during the last 
decade hundreds of plants have been 
treated to encourage rooting, mainly with 
indole-3-acetic acid, indole-3-butyric acid 
and «-naphthalene-acetic acid. _Dr. Hat- 
cher referred to the four methods of treat- 
ment, in lanolin paste, in dust, the solution 
method and the dip method, of which he 
preferred the dip methed as it was very 
reliable and quick. In this method the 
auxin is dissolved in 50°, alcohol into 
which the cuttings are momentarily dipped. 
The spirit dries off rapidly leaving the 
auxin in place on the cuttings. But auxin 
treatments have not solved all the prob- 
lems of rooting cuttings and a survey of 
all the factors involved is needed. ‘These 
include the natural character of the variety, 
the source of the cutting, time of year as 
well as the auxin treatment. Of these, 
the effect of source of cutting was par- 
ticularly striking, ranging with one plum 
stock from 80°, rooting of cuttings from 
a hedge to about 40°, of cuttings formed 
from side shoots on a one-year-old rooted 
cutting. 

Dr. Hatcher went on to describe his 
experiments on the auxin in growing 
shoots. ‘The auxin was of two types, free 
auxin that could be collected out of the 
bottom of pieces of shoot and the so-called 
storage auxin, that could only be extracted 
from shoots by ether. 


Fruit drop 


Dr. Vyvyan introduced the subject of 
fruit drop. He showed that there were 
three periods of dropping, immediately 
after petal-fall, the so-called June drop 
and the pre-harvest drop, and stressed the 
importance of having the right number of 
fruit on the tree at each stage. At present 
there was no spray that would prevent the 
first dropping; with Cox in some seasons 
it was possible to spray to reduce June 
drop, and with certain varieties the pre- 
harvest drop could be controlled by spray- 
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ing. He considered it was worth while to 
spray (a) Cox with «-naphthalene-acetic 
acid in mid-June to prevent June drop, 
especially when the crop appears to be 
light; (4) Worcester, when picking has 
to be delayed for a few days beyond the 
normal picking date; and (c) Cox, when it 
is desired to make use of the fact that late 
picking improves quality. 

Mr. H. W. B. Barlow took up the mech- 
anism of fruit drop. ‘The range of chemicals 
available was inexhaustible and to shorten 
the list more knowledge about their mode 
of action was needed. The fall of fruit is 
the result of the process called abscission. 
Besides occurring in the fruit stalk, abscis- 
sion took place with leaves, seeds, parts 
of stem, etc. ‘The chemical changes that 
happened during abscission were similar 
to those in the process of ripening or in 
the path of an invading pathogen, the chief 
change being a softening of the cement, 
pectin, that binds cells together and a 
weakening of the walls of certain cells. 

Mr. Barlow described methods for test- 
ing possible chemicals to prevent fruit 
drop, using fruit stalks which he treated 
with auxin in alcohol solution or single 
branches which he atomised with auxin 
solution. By means of an ingenious work- 
ing model he illustrated that he thought 
was the way the hormone produced by the 
fruit prevented abscission by continually 
passing down the stalk to the spur. When 
the flow of hormone, a coloured liquid in 
the model, failed it rapidly disappeared 
from the spur and the abscission process 
began, with the result that the fruit even- 
tually fell. All these stages were clearly 
shown by the model. The prevention of 
abscission may not always be a good thing 
and in one experiment fruit retained by 
special sprays failed to develop to more 
than 1 in. diameter. Therefore the tree 
must be regarded as a whole and, in another 
experiment on Cox trees suffering from 
potash deficiency, sprays containing potash 
were as effective in preventing fruit drop 
as was the usual chemical for this purpose 
(«-naphthalene-acetic acid). 
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HERE are three pests and diseases 

which are of major importance to 
arabica coffee in South India. The first 
is leaf disease or leaf rust (Hemeleta vastra- 
trix), which impairs the proper functioning 
of the leaves, causing their shedding and 
reducing yields. Spraying bordeaux mix- 
ture against the disease is only a palliative. 
Spraying can only be prophylactic, and 
consists in affording protection only to the 
new growths. Several estates suffer from 
scarcity of water in April and May, which 
leads to leaving spraying half done, or not 
being taken up at all. The percentage of 
leaves saved by spraying is found to be of 
the order of less than 50°;,. It is therefore 
obvious that the utilisation of disease 
resistance should improve the yields to a 
considerable extent. 

Equally disconcerting are the ravages of 
the stem borer. ‘The normal incidence is 
estimated at 15 to 20 trees per acre, though 
there are exceptional localities which have 
recorded up to 200 under favourable con- 
ditions to the pest. Uprooting and burning 
the affected stems prior to the flight periods 
of the beetle and lately applications of 
insecticides like DD'T and BHC to coffee 
stems have resulted in some measure of 
control. ‘The loss sustained from borer 
attack is twofold. The first is to the cost of 
uprooting, burning and planting supplies 
every year. The second is the fall in the 
income caused by loss of bearing trees. 

Another intriguing problem in arabica 
coffee is the eelworm (Anguillulina pra- 
tensis), which is found in patches in some 
of the plantations. ‘The affected plants get 
weak and stunted in growth, their leaves 
turn pale, and ultimately wilt and die. 
This destructive pest which is now confined 
to some tracts needs to be tackled before 
it spreads to other areas. In a perennial 
crop like coffee, common measures of con- 
trol usually adopted for other nematode- 
infested crops, such as raising trap crops, 
are of doubtful value. Rotations of crops 
is out of the question. Nor have cultural 
methods, applications of manures and 





chemicals to the soil proved of much value. 
The injection into the soil of helminthi- 
cides is yet to be tried. But this will also 
add to the expenditure under disease con- 
trol for the arabica grower. Planting 











robusta in the eelworm patches and plant- 
ing grafts of arabica on robusta stocks have 
resulted in some measure of success. 
Resistant strains 


The lasting solution to the insect and 
disease problems consists in the evolution 
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Coffee Breeding in §&. India 








A typical plant of arabica coffee growing at an elevation of 4,500 ft. 


of resistant types of arabica which preclude 
costly control measures. Single-plant 
selection from the existing varieties of 
arabica is unpromising, as they do not 
possess sufficient variability for any resist- 
ance to the local pests and diseases. Of 
the other species grown, robusta is one. 
It is of late making inroads into the 
arabica regions, as it is preferred by small 
growers for its virtues of hardiness, pro- 
lificity, immunity to the common races of 
Hemeleia and resistance to the borer and 
eelworms. But it lacks the good qualities 
of arabica. Liberica is another, but its 
aroma is not good, and it has only a poor 
marketing value. Success through new 
introductions is more of an exception than 
a rule, since species grown under different 
ranges of agricultural and climatic con- 
ditions in their natural habitat do not 
ordinarily acquit themselves well under the 
changed environments. What is really 
desired is introduction of new blood into 
the local susceptible varieties to build up 
more economic strains to suit the exacting 
conditions in which diseases and pests 
reduce their vitality. 


Breeding technique 

Recent advances in plant breeding have 
provided the technique to bring about the 
union of distant species and eliminating 
the sterility of hybrids. Sterility was traced 


to some structural differences in the 


chromosomes of the pairing species. The 
discovery that the doubling of the chromo- 
somes in such hybrids can produce fertility 
and stability of hereditary characters has 
brought success in this branch of crop 
breeding to create new species from the old 
ones. Such duplication of chromosomes 
occurs to some extent in nature. But 
artificially it has been effected at will by the 
application of a weak solution of the 
alkaloid colchicine to the seed, shoot or bud 
of the sterile hybrid. The fertility thus 
induced has widened the scope of its 
pairing with other species, which was till 
now found difficult. The method has been 
particularly useful for transferring disease- 
and pest-resistant genus or hereditary 
factors from wilder species to susceptible 
cultivated species. Classical examples of 
such achievements are the rust-resistant 
wheats evolved by Biffen, wheat-rye 
hybrids to suit winter conditions in Russia, 
drought-resistant sugar cane sorghum-hy- 
brids by Venkataraman in Coimbatore and 
black-arm-resistant .Jotton in Sudan by 
Knight. Examples of insect-resistant types 
are the stem weevil-resistant crosses of 
Cambodia and Moco cottons and jassid- 
resistant long staple Cambodia cottons in 
Coimbatore. The collection and utilisation 
of different species and geographical races 
of coffee would prove of immense value for 
building up new races of arabica and com- 
bining the commercial qualities for which 
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it is held in esteem, with immunity to 


disease and pests. 


Complex CTOSSECS 


‘The new lines of breeding that can be 
profitably undertaken for synthesising de- 
ired types consist in producing complex 
crosses for eventual selection from the 
variable material that can be obtained. ‘lhe 
methods can be summarised under three 
heads 

1. flectinge crosses between arabica 
and other distant species reputed for 
disease immunity, 

2. Multiple and cyclic crosses between 


parents having useful attributes. 


}. Back-crossing the hybrid of the 


species to the recurrent or the more 


valuable of the parents, 
In the first method union between 
arabica and any other species of coffee is 
brought about by hybridisation. If the 
hybrid ts infertile or only partially fertile, 
fertility is induced by application of col- 
chicine. ‘The fertile hybrid can be further 
crossed with other useful forms to build 
up superior varicttes, ‘This method ts very 
useful to transter drought-resistant, disease- 
resistant and non-shedding factors available 
in wilder and distant species to arabica. 
The second method is useful in com- 


bining all desirable characters in’ one 
variety or strain through successive crossing 
between a number of species or varicties, 
each one possessing traits like yield, resist- 
ance to diseases, quality, low triage, bean 


SZC, Citic. 


Back crossing 


The third back- 


crossing, is also a recent innovation in plant 


method, known as 


breeding. ‘The term implies hybridisation 
between two species, A and B, and crossing 
the hybrid AB to one of its original parents, 
A or BB. This 
utilised in many cases for increasing the 
fertility But, 
more particularly, it is useful to transfer 


method has also been 


in inter-specific hybrids. 


one or two specific characters to an other- 
wise improved variety. ‘Taking the ex- 
ample in coffee, we have individuals in 
arabica species which are reputed for 
quality yield, size of beans, ete., but lack 
the resistance to leaf disease, borer and 
eelworm. ‘These attributes are found in a 
good measure in robusta. First, an arabica 
selection is crossed with a robusta selection. 
In the hybrid, not 
qualities of robusta will be transmitted, 


only the resistant 
but also its undesirable features, like poor 
quality. The 
robusta can be diluted in the hybrid by 


undesirable quality of 


recrossing it with arabica. Further doses 


of arabica can be added to the successive 
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generations of the hybrid till all the good 
qualities of arabica are restored without 
loss of disease resistance. Several such 
crosses will have to be made to find out the 
ideal one combining all the desired features. 
In this connection mention mav be made 
of arabica strain S— 288 under distribution 
from Balchonnur, which ts resistant to the 
common races of Hemeleta. ‘Vhe possibility 
of building up a borer-resistant type from 


this selection is envisaged. 


Arabica x robusta 

Further work on these lines has been 
started on a population of natural crosses 
between arabica and robusta, kindly placed 
at the disposal of the Coffee Research 
Station by the Consolidated Coffee Estates 


(1943), Ltd. 
growing on a block of land in Margolly 


These hybrids are found 


estate, near Sidapur, and are referred to as 
Devamachi hybrids in the records. Judging 
from the segregation of characters, these 
are found to be in the second generation. 
They exhibit wide variations in vigour, 
habit, yield and bean characters. From 
these a few high-yielding arabica types 
which possess evrly maturity and freedom 
borer attack 


from leaf disease and stem 


have been selected. Robusta blood in these 
selected plants can be discerned in the 
smoothness of the stem and slight waviness 
of the leaf margin. But these selections 
have some defects like low output and 
high percentage of floats and triage. A few 
are biennial in bearing. ‘These have been 
back-crossed to Kent's arabica to remove 
the specific defects noted. A few late 
types, looking like robusta, combining high 
yield, disease resistance and average bean 
size, have also been selected. ‘Their defect 
‘These have been back- 
Such 
late maturing types may prove useful in 
that their harvest period falls after the 
Further studies of the 


Is poor output. 
crossed to suitable robusta parents. 


paddy harvests. 
naturally occurring hvbrids are being taken 
up to exploit the variability to build up 


useful forms. 


Vevelalive propagation 
an] e 


When 
evolved by making complex crosses as out- 
lined above, further propagation of the 
material will be necessarily through rooted 
Propagation 


once the desirable types are 


cuttings raised from suckers. 
through seeds cannot be advocated, as it 
will lead to splitting up of the useful 
combinations built up in the 
successive generations. Vegetative pro- 
geny, on the other hand, will breed true to 
their mother plant. Optimum conditions 
for raising rooted cuttings on a large scale 
are being worked out at the Coffee Research 


character 





Stations. It is hoped that the method wil] 
prove handy for multiplication and spread 
of the improved types vegetatively on g 
commercial scale. 


Conclusions 


Coffee breeding is a long-range work 
and is time consuming. It requires team 
work and handling of several thousands of 
progenies to get at the ideal type. But 
when successful results are obtained they 
will more than compensate for the labour 
and expenditure involved. ‘The resistance 
induced cannot be expected to be stable 
for all time to come. When resistant types 
are built up and cultivated the particular 
But the 
change on the part of the host may act as 


pathogen or insect Is defeated. 


an incentive for natural selection on the 
pathogen or insect. It may produce new 
physiologic races to attack the host plants 
in course of time. Hence this balancing in 
nature alternatively between the host and 
the pathogen makes plant breeding a 
dynamic and continuous process for pro- 
duction of further resistant types to meet 


new situations. 


(Indian Coffee Board Monthly Bulletin) 





New Sugar Felfinery 
for 8. Rhodesia 


A sugar refinery costing £250,000, which 
is being erected by the Rhodesia Sugar 
Refinery Ltd., near Salisbury, is expected 
to be in production by October this year 

just in time to help cope with the 
phenomenal increase in the colony's sugar 
consumption which is now outgrowing the 
capacity of the Bulawayo factory. 

‘The Bulawayo sugar refinery, which has 
a capacity of between 25,000 and 30,000 
tons of sugar a year, is having to work day 
and night, seven days a week, to cope with 
the demand. ‘Ten years ago the colony's 
sugar consumption was 8,000 tons. In 
1948 it reached 24,000 tons, in 1949 
28,000 tons, and this year it is expected to 
reach at least 34,000 tons. 

Pointing out that, with railage costs, a 
much as {1,000,000 is being spent every 
year in importing raw sugar into the colony, 
the refinery’s managing director, Mr. 
Cooke, said the company was investigating 
the possibility of growing sugar cane and 
producing its own sugar in the Zambest 
Valley below the Kariba Gorge and else- 
where in the colony. He estimated that 
a factory and the laying out of a plantation 
between £750,000 and 


would cost 


£1,000,000. 
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pARM MACHINERY 


Earth Moving 
’ ° 
Kquipment 
Another implement for use on. the 
hydraulic linkage of a farm tractor is the 

grader illustrated below. It consists of a 
curved body plate, with silico-manganese 
cutting edge and two pivoting brackets so 
designed as to fit on to the standard earth 
scoop in the way illustrated. ‘The design 
of brackets enables either one to be attached 
in the fore or aft position on the side plates 
of the earth scoop, and gives four positions 
available for use: two angular, t.e. with 
either end of blade Jeading, and two trans- 
verse, 1.¢. With blade set straight across at 
right angles to direction of travel, in which 
case it can be attached in either forward or 
rearward position. 

The combined weight of an empty earth 
scoop and grader is sufficient for satis- 
factory operation in some cases, but greater 
senetration can be obtained by backing 
with ballast up to approximately 600 Ib. 
according to requirement. When grading 
a road, as shown in the bottom picture, 


the leading end of the blade is set lower 





yovanonm 


than the trailing end by a levelling screw 
on the hydraulic linkage system, so that 
earth is excavated from the side of the 
road upwards to form the crown. The 
other side of the road will be worked on 
the return journey without altering the 
blade setting. 

The implement cen be fitted to the 
hydraulic system of the Fordson tractor. 


Fordson Tracklayers 


Above (right) are shown the full-track 
and half-track models of the Fordson 
Major. ‘The limitations of rubber-tyred 
wheels have increased interest in fitting 
half tracks in place of the rear wheels for 
general-purpose tractors. 

Tracks reduce rolling resistance and in- 
crease adhesion in difficult soil conditions, 
thus securing greater efficiency. Track- 
layers can often be used on wet, heavy 
land when other types of tractors cannot 
be employed because they ‘ poach ’ the soil. 

Of all tractors exported from the United 
Kingdom in 1949, 44.5°) were Fordson 
Majors. 





Australia 
to Encourage 
Tractor Production 


The manufacture of heavy earth-moving 
equipment in Australia must be considered 
and any manufacturer will be given every 
possible assistance and encouragement, 
according to the Commonwealth Supply 
and Development Minister, Mr. Casey. 

Crawler tractors and heavy earth-moving 
equipment were badly needed for Aus- 
tralia’s large-scale works development pro- 
jects, he said. Heavy tractors came from 
the U.S., but the supply at June 30 last 
was 3,200 units behind and another 1,600 
would be wanted before June 30 next. 
Imports had averaged little more than 
1,000 per year over the past three years. 


The Combine and 
the Swather 


There are few connected with farming 


who are not familiar with combines, 
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yet the swather, now growing rapidly in 
A word 
the 
advantages of using it should, therefore, 


popularity, is not so well known. 
or two about its construction and 
be timely. 

‘The swather can be fitted with a 1o- or 
12-ft. cutter bar and is equipped with 
a canvas table behind it, so arranged that 
the full cut is deposited in a swath or 
windrow. 

Harvesting of the usual grain crops, i.e. 
wheat, oats and barley, can be started up 
to five days earlier than with straight com- 
bining; this is a considerable advantage, 
as five days in August are often better than 
ten in October. 
Canada, for example, make full use of the 
the 
season and the absence of drying equip- 


swathing system because of short 
ment on farms. 

Wilting of the weeds and drying of the 
straw and grain facilitates threshing and 
cleaning so much that, after swathing, the 
combine can travel at least 50",, faster. 
Also, the sample of the grain in the tank 
and 


or sack is correspondingly cleaner 


drier. ‘The swather leaves a stubble as low 
as 4 in. from the ground, enabling the crop 
to lie on the stubble until it is combined, 
during which time the crop loses much of 
its moisture content, which automatically 
On 


is a real 


means a better output from the drier. 
farms without drying plants this 
advantage and, where a drying plant is 
installed, the drying and cleaning is much 


With the 


swather becomes a necessity as this crop 


simplified, mustard crops 


ripens unevenly. It is usual to leave 
mustard 10 to 15 days after cutting before 
collecting with the combine. ‘The swath 
is then picked up by the combine, fitted 
with a pick-up attachment, which must not 
be confused with a pick-up reel. It may 
seem a long time to leave the swath on the 
ground, but the old fears that grain thus 
left would quickly deteriorate have been 
proven unfounded. 
Swathed grain will dry quicker after 
rain than that which has been harvested by 
the self-binder and stooked, the tendency 
to generate heat and germinate is also con- 
siderably less. ‘The swather has not yet 
been developed to handle peas, and other 
methods of windrowing this crop have to 
be used. In of the fact that the 
machine will not cut a crop less than 4 in. 
from the ground, it will be readily appreci- 


ated that it is not suitable for dealing with 


View 


laid crops. 

Of course, the swather is not a machine 
which will be used anything like so exten- 
sively as the combine. Its purchase and 
the double operation entailed in harvesting 
requires to be justified. But in certain con- 
ditions it is invaluable and we must not 
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‘The western prairies of 





CORRESPONDENCE 


Parathion 


To THE Eprror, 
Sir, 

1 would draw your attention to the paper 
by Dr. Donald Hunter appearing in the 
British Medical Journal, March 4, 1950, 
pp. 506-512. ‘This paper describes the 
symptoms of poisoning by parathion and 
gives details of the treatment which should 
be applied in the event of an accident. 

Parathion is a comparatively new in- 
secticide, the performance of which ts 
that 
it is bound to be regarded as a useful 


so outstanding in certain respects, 
addition to the insecticide range, especially 
by fruit growers. Parathion is poison- 
ous, though perhaps no more poisonous 
than some of the other chemicals used 
in agriculture and horticulture, and _ its 
properties are well known both to the 
Home Office and to the 


‘The cautionary notice which appears on the 


manufacturers. 


package labels was framed in accordance 
with this knowledge and the manufacturers’ 


instructions should be rigidly observed on 
all occasions. 

The antidote is an unusual one involving 
the administration of substantial doses of 
atropine, and is a treatment that must be 
done speedily, and preferably, by a doctor. 

It appears therefore most desirable that 
all users, particularly fruit and hop growers, 
should be aware of the precautions, and 
that their local doctors should be in pos- 
session of details of the treatment to be 
applied. 

Some press reports based on this same 
paper have tended to indicate that deaths 
have occurred in Britain as the result of the 
use of parathion. Happily, this is not the 
case, although unfortunately, there were, 
a few years ago, four fatalities following the 
use of DNOC. 

Yours faithfully, 
J. R. Booer (Chairman), 
Assoctation of British Insecticide 
Manufacturers 





overlook that in the country today any aid 
which will materially assist in ‘ bringing in 
the harvest’ is a worthwhile proposition. 
Providing there is reasonable justification, 
the swather is worth consideration. 


From the Massey-Harrts journal 





Sisal Weeril 
in Tanganyika 


‘The ‘Tanganyika Sisal Board has recently 
signed a contract with Pest Control Ltd., 
under which this company undertakes to 
‘T'an- 
ganyika to investigate means of controlling 


send a team of three biologists to 


the sisal weevil. 

Although the sisal weevil is not at present 
a severe menace to the industry, it is res- 
ponsible for fairly heavy losses annually, 
and indications are that it is spreading. 

‘The Sisal Board has a substantial re- 
search fund, from which it supports the 
research station at Mlingano, which has 
done valuable work on sisal production in 
‘Tanganyika, and it is with the purpose of 
accelerating research on the control of the 
sisal weevil that the Board has taken this 
step. 

It is gratifying that the sisal industry 
regard research as their own responsibility 
and not, as hitherto has been the case in 
many countries the responsibility of the 
Government only. ‘This change in outlook 
gives the leaders of the industry a direct 


interest in research, and the resulting con- 
centration of scientific effort on essential 


objectives should have a beneficial effect. 


First Conference 
on Feeding Stuffs 


The first conference to be organised 
by ‘The Compound Animal Feeding Stuffs 
Manufacturers’ National Association was 
recently held at the Wellcome Research 
Institute, London, and judging by its 
success, it will become a regular item on 
the Association’s annual programme. 

The conference attended _ by 
members of the National Agricultural 
Advisory Service, commercial scientists, 
salesmen and manufacturers, and a full 


Was 


day’s programme of papers were presented 
on different aspects of mineral mixtures, 
both from the scientific and manufactur- 
ing point of view. 

At the end of the day the meeting was 
summed up by Professor Sir James Scott- 
Watson, Director-General of the N.A.A.S., 
who said that he hoped it would not be 
the last time that the scientists and manu- 
facturers got together to talk about com- 
mon problems. 

A report of the conference will be pub- 
lished in booklet form, including papers, 
points in the discussion, the opening and 
closing speeches and photographs of the 
principal speakers. 
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pakistan crop reports 


Revised forecasts of the areas under 
cotton, sesame, cane sugar and _ linseed 
have now been released. 

Cotton. ‘The area under cotton for the 
year 1949-50 is 2,889,000 acres (American 
varieties 2,557,000 and Desi varieties 
32,000 acres) as against 2,853,000 acres 
(\merican varieties 2,376,000 and Desi 
varieties 477,000 acres) reported in the 
cond forecast of the previous year, show- 
ing an increase of 1.3°%,. 

There is a general increase in the acreage 
of this crop throughout Pakistan, except in 
Sind, where there has been a decrease of 
Fe 

Sesame. ‘I'he revised first forecast of 
the area under sesame for the year 1949-50 
is 125,000 acres as against 126,000 acres 
forthe previous year, and shows a decrease 
of 0.8°,.. Whereas the acreage under this 
crop increased in East Bengal, N.W.F.P. 
and Sind, it decreased in other parts of 
Pakistan. 

Sugar cane. ‘I'he revised second fore- 
cast of the area under sugar cane crop for 
the year 1949-50 is 724,000 acres as against 
674,000 acres reported in the second fore- 
cast of the previous year, and shows an 
increase of 7.4°,,. 

There is a general increase in the acreage 
of this crop throughout Pakistan, except in 
N.W.F.P., where there has been a decrease 
of 7.6°,, due to fall in the prices of raw 
sugar. 

Linseed. ‘I'he first forecast of the area 
under linseed for the year 1949-50 is 
75,000 against 73,000 
reported in the first forecast of the pre- 
vious year, showing an increase of 2.7°,,. 
The area under this crop in East Bengal 
has increased by 3°,, due to favourable 
weather conditions at the time of sowing. 


acres aS acres 


Malaya‘’s record rice crop 


Malaya’s rice crop for the present 
season is expected to be the highest in the 
history of the country. 

On the basis of figures from the various 
states and settlements, the acting Director 
of Agriculture, Dr. A. E. S. McIntosh, 
estimates that rice production may exceed 
$00,000 tons, as compared with 307,180 
tons in the 1948-49 season and a produc- 
tion of 330,000 tons average before the 
War, 

The chief reason for this large crop is 
the excellent weather that has prevailed 
tverywhere, especially in the important 
nice-growing state of Kedah, in the north- 
West of Malaya. 
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VORLD CROP REPORTS 


South African prospects 


Maize sowings are making good pro- 
gress in major grain areas and a satisfactory 
crop is likely if future weather is favour- 
able. ‘The latest official wheat estimate is 
4,299,000 bags; threshing showed that 
the quality of grain*is frequently below 
expected standards and a harvest of 964,000 
bags less than last season’s yield is expected. 

Volume shipments of all kinds of 
deciduous fruit, except plums, compare 
well with exports at the same stage last 
season; latest consignments include first 
exports of early varieties of grapes. 

Sugar production is estimated at 561,340 
short tons, 46,500 short tons less than last 
year, but heavy rains, which recently 
hindered cane cutting, have nevertheless 
provided good planting conditions. 

Wattle growers are also handicapped by 
wet weather, but the end of the stripping 
season is still several months off, and 
demand for bark and extract remains 
strong. 


Larger ecaeao production 
foreeast for Trinidad 
and Tobago 


The 1949-50 cacao output of Trinidad 
and ‘Tobago has been tentatively forecast 
at 15 million lb., according to the American 
Consulate General in Port of Spain. This 
compares with 12.6 million Ib. in 1948-49, 
17.1 million Ib. in 1947-48 and an annual 
average pre-war (1935-39) production of 
31.6 million Ib. 

Cacao was once the principal crop grown 
in Trinidad and ‘Tobago. Production 
reached 75 million lb. in 1921, but since 
then production has been declining. 
Thousands of acres of cacao trees were 
replaced by other crops as mixed farming 
in cacao-producing districts expanded. 
Rehabilitation of cacao production was 
begun in 1945, however, and rcplantings 
in established and new plantings in other 
districts are relatively extensive. 

The Trinidad Department of Agriculture 
has distributed several hundred thousand 
cuttings from high-yielding, disease-resis- 
tant plants. A subsidy has been granted 
to producers to aid in replanting about 
8,000 acres, and a recommendation to 
grant half the cost of planting cacao trees 
on suitable land not yet planted to cacao 
is under consideration. The cacao subsidy 
fund, which now amounts to more than 
$3,000,000, was built up from a tax of 
two cents a lb. on cacao. 


Exports of cacao beans from Trinidad 
and Tobago to all destinations dropped 
from 17.8 million Ib. in the 1947-48 crop 
year (October 1 to September 30) to 12.6 
million Ib. in 1948-49. Exports to the 
United States fell from 8.1 million to 6.6 
million Ib., and shipments to the United 
Kingdom declined from 4.8 million to 
4 million lb. The biggest proportionate 
reduction occurred in exports to Canada, 
which dropped from about 2 million Ib. in 
1947-48 to less than 0.2 million in 1948-49. 


Philippines cut 
tobaceo imports 


Philippine imports of tobacco products 
are to be reduced under the provisions of 
a Government order restricting the im- 
portation of articles classed as luxury or 
non-essential, the American Embassy in 
Manila reports. This action apparently 
was taken in an effort to conserve foreign 
exchange and also to protect domestic 
industry. 

Executive Order No. 295 of the Philip- 
pine Government which became effective 
on December 1, 1949, limits imports of 
articles covered by the order to a fixed 
percentage of the 1948 level. Cigar im- 
ports are limited to only 5°%, of the 1948 
level and all other manufactured tobacco 
products to 20°%,. Import licences will be 
required for all imports. ‘The country’s 
Import Control Board will allocate quotas 
among importers on the basis of their 1948 
imports. 

Imports of manufactured tobacco pro- 
ducts into the Philippines during 1948 
consisted of 11,080,382,000 cigarettes, 
1,225,978 lb. of chewing tobacco, 515,530 
lb. of smoking tobacco and 2,846 lb. of 
other tobacco products. Practically all 
imports came from the United States. 


Swiss tobaceo output down 


Switzerland’s 1949 tobacco harvest is 
estimated at 42°,, below the 1948 crop, 
according to the American Legation in 
Berne. 

Production of leaf tobacco in 1949 is 
estimated by Switzerland’s Division of 
Agriculture at 2.2 million Ib. from 2,422 
acres, compared with 3.8 million Ib. from 
2,422 acres in 1948 and 5.7 million lb. 
from 2,903 acres in 1947. The 1949 yield 
per acre of gto Ib. was 43°, below the 1948 
yield of 1,583 Ib. and 52°,, below the 1947 
yield of 1,897 Ib. Practically all tobacco 
grown in Switzerland is from Italian seed 
and is similar to the Italian dark types. 
Domestic production has never been large 
and meets only about 10°,, of the country’s 
total tobacco requirements. 








World Barley and Oats Crops 


Below Average Last Year 


Wwe production of barley and oats 
in 1949 Is still estimated at about 118 
million short tons, based on the latest in- 
formation available to the Office of Foreign 


‘ 


Agricultural Relations. ‘This would be 5° 
less thana year ago and 7°,, below the 1g35- 
39 average of 126.5 million tons. While the 
total of the two grains is the same as the 
earlier estimate, changes in some areas 
result in a slightly smaller total for barley 
and a larger total for oats. 


World barley production, now placed 
at 2,250 million bushels, is 95°,, of both 
the pre-war average and of iast year’s 
That total 
less than 


is about 30 million 
the 


because of a drop in 


output. 


bushels previous world 
estimate, largely 
China’s official estimate. Oats production 
was increased by 30 million bushels in 
Europe, where improved conditions, 
especially in Germany, brought the harvest 
above the expected level. Changes in other 
areas were small. 

North America’s output of these grains 
the pre-war 
smaller than the 


Expanded acreage, as well 


was substantially above 


average, though large 
1948 harvest. 
as larger than average yields, contributed 
to the increase. Production of both grains 
in Canada was smaller than the previous 
estimate, but that reduction was largely 
balanced by increases in the United States’ 
estimates, especially for oats, since pub- 
lication of the last world summary. 

The 1949 output of barley in Europe is 
now estimated at 675 million bushels, 
compared with 667 million bushels in the 
pre-war years. The oats crop of 1,375 
million bushels is 85°,, of the pre-war crop 
of 1,611 million bushels. 

The Soviet Union’s crops of barley and 
oats were estimated to be slightly smaller 
than in 1948 and substantially below the 
pre-war average (1935-39). Yields are 
estimated to be about 10°,, below that 
average and acreage reduced by about 25° ,,. 
A shift to rye from barley and oats appears 
to account for the bulk of the decline. 

In Asia the 1949 barley estimate is now 
given at 700 million bushels and oats 
million 


production unchanged at 83 


bushels. 

In Africa the estimates of 135 million 
bushels for barley and 25 million for oats 
are above average and also larger than in 
1948. Above-average yields in French 
North Africa, especially in Algeria and 
Tunisia, contributed much to the increase. 


184 


‘The season in South America is now 
well advanced, with harvesting general. 
Official estimates are not available for most 
are.s, but information available points to 
better-than-average yfelds except in Chile. 
In that country drought is reported to have 
reduced yields below average. 


Brazil heads 
banana exporters 


The international banana trade, which 
was seriously restricted by the last war, 1s 
returning to normal with the increase in 
exports. 

In South America, Brazil was the prin- 
of the 15,800,000 
stems of bananas which is the average pro- 
duction of that the 
Other countries exported bananas in the 


cipal exporter, with 45°, 


part of continent. 


the following proportions: Equador, 27° 
of the total: and Colombia, 23° 
the importing countries, the United States 
and Canada took the first place with 67° 

of the tota!. Europe imported 23°,, whilst 
some South American countries imported 


Q”’ 


Amongst 


Southern Rhodesia‘’s 
prospects 


‘Tobacco growers in Southern Rhodesia 
have this year planted 157,000 acres (the 
highest total on record), according to a 
preliminary estimate prepared by the 
Central African Statistical Office. If the 
average yield of 635 Ib. an acre over the 
past three years is maintained, this season’s 
crop of Virginia flue-cured tobacco will, 
on the basis of this estimate, closely 
approach 100,000,000 Ib. According to the 
annual report of the Southern Rhodesia 
Tobacco Marketing Board, last season’s 
crop of nearly 82,0c0,000 Ib. was reaped 
from 128,500 acres. 

Preliminary estimates for all European- 
grown summer crops, except groundnuts, 
show substantial increases compared with 
last actual acreages planted. 
Maize the biggest increase—by 
57,255 acres, to an estimated total this year 
of 361,000 acres. ‘The area planted to 
cotton has been more than doubled, from 
3,794 acres last year to an estimated 8,100 
acres this year. The acreage under ground- 
nuts has declined from 7,380 to 6,goo 
acres, but potatoes are up from 3,440 to 
4,500 acres. No fewer than 116,000 acres 
are under green manure crops, compared 
with 103,025 last year. 


season’s 
shows 


Olive growing in Turkey 


At Turkey’s first Congress on Olive 
Cultivation the Minister of Agriculture 
explained the necessity for developing 
olive cultivation in spite of the neglect 
which the war years had brought about. 
Export of olive oil brought substantial 
foreign exchange, besides being a usefy| 
contribution to the world food supplies, 


The methods of bringing about improve- 
ments were outlined as being: 

(1) ‘The maintenance and dressing of the 
productive olive trees in order to improve 
their quality as well as reducing the cost 
price. 

(2) The grafting of wild trees owned by 
the state to increase yield. Up to the 
present, material sufficient to convert nearly 
17,200 acres of the total cultivated area 
of 194,000 acres has been distributed to 
peasants, whereas 3,200 acres only have 
been officially registered as converted, 
However, this has not settled the existing 
differences and complaints; in 
districts olive cultivation is still confused 


various 


with forestry operations. 

(3) Technical and legislative improve- 
ments in the industry. 

The Marmora, Mediterranean and 
Aegean districts up to a height of 400 
metres are very suitable for olive growing. 
Actually 30,000,000 productive olive trees 
and 50,000,000 wild olive trees exist in 
Turkey. Turkey holds the sixth place 
in the world with an annual olive oil 
production of 40,000 tons, coming after 
Spain with 320,000 tons, Italy 170,000 tons, 
‘Greece 109,000 tons, North African Union 
45,000 tons and Portugal 56,00c tons. 


Haiti forecasts 
lower coffee production 


Haiti’s 1949-50 exportable production of 
coffee now is forecast by the Haitian 
National Coffee Office at only 430,000 
bags as compared with an earlier forecast 
of 480,000 bags. The 1948-49 coffee crop 
was unusually large, amounting to 485,000 
bags for export. This compares with 
375,000 bags in 1947-48 and an annual 
average pre-war (1935-39) exportable out- 
put of 438,000 bags. 


Matabeleland loses 
70°. of crops 


The rains are now too late to save the 
crops in many parts of Matabeleland, and 
Conservation Department officials estimate 
that 70°(, of the total crops in the province 
are lost. 
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